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The secret of success in I.C.I.’s three well-known heat- 
transfer materials is their imtegra/l construction. 

This ensures maximum heat-exchange efficiency and 
eliminates any risk of mechanical failure. 

Whether you need sheets with tubeways to your own 
design ....long-length strip with parallel tubeways....or 
extended surface tubing.... 

I.C.1. Metals Division can help you. 


Send now for technical booklets: 


*“KYNAL’ ROLL-WELDED HEAT-TRANSFER SHEETS 
*TUBE-IN-STRIP’ 
‘INTEGRON’ HIGH-FIN AND LOW-FIN TUBING 


METALS 
DIVISION 


\ 





\ 
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ROTARY FURNACES 


USED FOR REFINING ALUMINIUM, 
COPPER, BRONZES, GUNMETALS, MET 
BATTERY PLATES, LEADS, SCRAP 
bk MANUFACTURING CO. LTD., 
Telephone: TEMple Bar 9025 


SWARF AND RESIDUES. 
SAVOY HOUSE 115-116 STRAND. LONDON, W.C.2 








NVALNYINTITAY ING) <O)TA MOON AID 


Telephone: WALSALL 2108 (3 lines) 


Wallows Lane -Walsall - Staffs. Telegrams: "ABCO-WALSALL" 
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For the elimination of atmospheric pollution, 
cleaning process gases and the recovery of 
valuable materials from gas streams by 

the wet scrubbing process 








* 


vB 
do» 


CHEMICO GAS SCRUBBERS | 


FOR INDUSTRY 


Typical applications include: 


Blast Furnace 

Oxygen Steel Converter 
Open Hearth Furnace 
Cupola 

Electric Furnace 
Non-Ferrous Smelting 
Crushing and Screening 
Coke Oven Gases 
Rotary Kiln 

Foundry Shake-Out 
Sintering Plant 

Plant and Pickling 


Technical advice and illustrated literature 
on request. 


GHEMICO 


CHEMICAL CONSTRUCTION (G.B.) LTD. 9 HENRIETTA PLACE, LONDON W.1 
LANGHAM 6571 
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<— Choose your 


. 
GIBBONS Refractory Cements 


as carefully 
as you choose 


your bricks 


—they both have the 


same job to do 


The composition of all Gibbons 
Refractory Cements has been 
evolved by careful investigation, 
bothin the Laboratory and in Works 
trials. Their preparation is under 
careful control and supervision, 
and their quality is frequently 
checked both in our own and 
independent laboratories. 





GORI INES 


REFRACTORY CEMENTS 


Refractory and Insulating Refractory Concretes - Firebrick and Insulating Firebrick Aggregates 


Gibbons (Dudley) Ltd., Dibdale Works, Dudley, Worcs. 
Mew.129 
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250 Gallons Per Hour 


% = Light, sturdy construction, and economical 
%* Completely dismantled, including pump, 
in 2-3 minutes. 
* 5sq. ft. of filter area 
%& Minimum floor area with maximum 
adaptability 


%& Suitable for most solutions up to 150° F 








R. CRUICKSHANK LIMITED 


QUIGSHAN CAMDEN STREET, BIRMINGHAM, 1 


Telephone: CENtral 8553 (6 lines) Telegrams: Cruickshank Birmingham 


SM/C4507/1A 
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NICKEL ANODES € NON-FERREOUS CASTINGS. LE 
BEACH WORKS - SHERBORNE STREET - BIRMINGHAM - 16 
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Electrical Aids in Industry 


Lighting -1 


Good lighting affects productivity in three ways, 
(1) by directly increasing the speed of working and 
reducing errors and wastage, (2) by improving 
overall factory efficiency through better supervision 
and housekeeping, (3) by providing better working 
conditions, thus improving labour relations and 
avoiding frequent changes of workpeople. 


It is not possible to judge by the eye alone 
whether the lighting in any factory is good enough 
to serve these purposes because the eye has a 
tremendous range of adaptation (vision of some 
kind is possible within an illumination range of 
1,000,000 to 1) and is hence an unreliable 
measuring instrument. Severe mental and eye 
Strain or unconscious slackening of working speed 
may occur under lighting which appears to be 
adequate. 


The only reliable way to appraise factory lighting 
is to conduct a lighting survey using a lightmeter, 
an inexpensive instrument which measures the 
actual illumination available. These figures can 
then be compared with official recommended 
values for the various tasks. 


Lighting Survey 
A methodically conducted lighting survey is the first 
step towards achieving good productive lighting. 
The average artificial illumination at working height 
should first be measured. This requires a number of 
readings at various posi- 
tions relative to the 
lighting fittings, particu- 
larly beneath and be- 
tween fittings and by the 
wall. The average of 
the readings should then 
be compared with the 
illumination values recommended by the IIlumi- 
nating Engineering Society. The following is a 
general guide to illumination requirements. 


ILLUMINATION 
LUMENS/SQ.FT. 


NATURE OF 
WORK, PROCESS OR MATERIAL 





Rough or routine work. Large detail. 
Medium to light material of good 
contrast. 

As above, but work rather more 
skilled or critical. 

Ordinary work usually involving 
workers’ inspection. 

Medium detail and contrast. 
Fairly critical work, fairly small 
detail or poor contrast. 

Skilled work, small detail 

or dark material. 

Fine or critical work, very small 
detail, very poor contrast or 

very dark material. 

Very fine exacting work. 


Minute work. 


























Data Sheet No. 6 


In addition, readings should be taken at selected 
working points with the lightmeter so placed that it 
measures the light on the work while the operative 


is working. This will indicate whether full use is 
being made of the light or whether shadow is 
obscuring part of it. 


Glare 

Any direct light on the eye tends to reduce its 
sensitivity—thus reducing the power to see. 
Increasing the intensity of the light source may 


therefore not improve matters unless care is taken to 
avoid glare either by correct positioning or by the 
use of correctly matched reflectors and lamps. 


Walls and Ceilings 

Certain surfaces and certain colours absorb light and 
therefore do not make the best of a light source; 
others reflect light and, so to speak, feed back on to 
the work a portion of the lighting which would 
otherwise be lost. Bright walls, moreover, have a 
good psychological effect which makes for contented 
—and therefore productive — operatives. 


Shadows 
Unnecessary shadows may seriously slow down work 
and also cause accidents. Lightmeter readings 
should always be taken under conditions exactly 
similar to those obtaining while 
work is going on. The operative- 
himself may mask his work, an __-- 
overhead crane or a heavily loaded” 
conveyor belt may periodically 
obscure a light fitting, or a dust- 
laden atmosphere may reduce the 
designed lighting values. 


/- 


- 
- 
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For further information, get in touch with your 
Electricity Board or write direct to the Electrical 
Development Association, 2 Savoy Hill, London, 
W.C.2. Telephone : TEMple Bar 9434. 
Excellent reference books are available on 
electricity and productivity (8/6 each or 9/- post 
free) —“‘ Lighting in Industry” is an example. 
E.D.A. also have available on free loan in the 
United Kingdom a series of films on the 
industrial uses of electricity including one on 
industrial lighting. Ask for a catalogue. 
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Intensive Research and Quality Control 
ensure that you can depend on the uniformity of 


Unceasing research and strict quality 

control, at all stages of production, ensures 

that Intal Light Alloy Ingots can always 

be depended upon. The quality never varies. 
With over a quarter of a century’s a 

experience and progress, Intal maintain L H sht A i loy i n sots 


all the newest techniques in scientific 





inspection, and make use of the most These illustrations are taken from the 
advanced instrumentation in ensuring that latest Intal booklet, giving much 
interesting information on alloy ingot 

the Intal high standard of quality is manufacture. We shall be pleased to 


a soli post a copy to executives on request. 
consistently maintained. 


INTERNATIONAL ALLOYS LTD 


HAYDON HILL, AYLESBURY, BUCKS. Telephone: Aylesbury 4242. Telex. 15/520 Cables: Intalloyd, Aylesbury 
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British Aluminium 











LONG 


RIGIDAL 
Corrugated 
Aluminium 


Sheets 


FOR ROOFING AND 
VERTICAL CLADDING 


ON Na Nel Sill nad id ad a ad ae 
NS NS Nad oe eee 


Up to 35’ long 
Reduce end.laps 












































Cut fixing costs 








Improve weathertightness 





Send for further information and technical data 





The British Aluminium Co Ltd 


NORFOLK HOUSE ST JAMES’S SQUARE LONDON SWI 
4 AP 254 
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YW DOME Fitter #05152 
We i 8 , | 


200 gallons per hour free delivery. 


* COMPACT 
* PORTABLE 


BUILT FOR THE NEEDS OF 
SMALL CAPACITY PLATING PLANTS 


A small inexpensive filter suitable for plating 
solutions other than chrome, at tempera- 
tures up to 160°F 


The unit works on suction, hence there are no 
problems due to excessive pressure build up. 





Full particulars and prices from:- 





\ 
| THE CONTAINER | THE PACK THE PUMP 


The rubber-lined steel The 8 polystyrene pilates Of tough [plastic con- 
bow! held by quick re- interleaved with cloths struction throughout. 
lease clamps gives easy and papers gives a filter Self-priming and motor 
access to the pack for area of 54 sq. ft. driven. 

cleaning. 





BIRMINGHAM 18. J/e/ephone: CEN. 862/ LONDON & SHEFFIELD 








No, we shall not be silly and claim that our castings are as flawless as a piece of 
16th century Venetian Glass. But we can go this far: we can say that just as the 
old master craftsmen got great satisfaction out of doing a job as well as it could 
possibly be done, so do we. That is why so many customers whose castings 

must have a fine skin which will readily anodise put their trust in Great Bridge Foundries 
PRECISION CASTINGS IN ALUMINIUM, GUN METAL, GREY IRON, ETC. TO ALL SPECIFICATIONS 


Phos. bronze and gun metal solid and cored sticks always in stock 


THE GREAT BRIDGE 
FOUNDRY CO. LTD. 


Sheepwash Lane Great Bridge - Tipton 
Seaffordshire Telephone: TiPron 2914/5/6 


A Member of the Triplex Foundries Group 
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Pat. No. 693-775 


SAFE, CLEAN, 
CONTROLLED, 


BRIGHT DIPPING 

AND PICKLING and other processes 
where corrosion and harmful liquids are used, 
at last possible in your production line through 
the 


COLASIT PICKLING CABINET 
Double safeguards of FUME EXTRACTION 
NEUTRALISATION (right out of the building) 
obviate the necessity for isolation of these processes 
from other plant. 


AN INVESTMENT IN SAFETY * 


% An investment already made by The Austin 
Motor Company Ltd., The English Electric 
Company Limited, Landis & Gyr Ltd., and 
many others, as well as by Mullard (Blackburn 
Works) Ltd., where treatment of valve elements 
emits intense fumes creating a special need for 
the Colasit Unit. 


Dept. M, Hockley Hill, Birmingham 18. Phone: NORthern 6201/6 


YOUR 


SHIELD 
PN EY 


Harmful Acid 
Fumes, 
Operation 
Hazards, 
Structural 
Corrosion, 
Time Loss, 
High Internal 
Transport 
Costs. 


FOR THE FIRST TIME 
Operators can work in clean, safe and pleasant con- 
ditions, internal transport costs can be cut and 
continuity of production-flow achieved! Obtainable 
in standard sizes or to special order; operable 
where power and suitable water supplies exist. 

Sole manufacturers in the United Kingdom 


, 
HOCKLEY CHEMICAL 
I” 


Grams: ‘‘ Hoklykem” Birmingham 
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ZINC BASE DIECASTING ALLOYS 


Whichever way 
it’s looked at 


we Magness Quaity ONLY 100% of tne highest purity 
materials available are used in_ its 


* Keen Prices 
manufacture 








* Prompt Delivery 





LONDON GOLNEY -« $T. ALBANS HERTS 


TELEPHONE BOWMANS GREEN 2266 





‘‘but there’s no shadow of doubt... 


fuel economy is of major importance in keeping 
down production costs. By installing 

Franklin oil burning furnaces with Automatic 
burner control our saving in fuel in the 

first few months enabled us to add to our foundry 
equipment and ensure a steady increase in 
production. Write to Franklin Furnace Company 
to-day for their brochure on oil fired 

furnaces and details of their conversion and 
installation services. 


Manufacturers of 
INDUSTRIAL FURNACES AND OjL BURNING EQUIPMENT 


FOR ALL PURPOSES 


FRANKLIN FURNACE CO. LTD. BAKER STREET, 
SPARKHILL, BIRMINGHAM, 1. Phone; ViCtoria 2579 
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Tell a 

yeoman he is part 

of tradition and 
he’ll be quick to point 
out that he also has 
a job to do, just as hard 
and exacting as most. 
The history of Park 
and Paterson goes back 
far enough for us to feel 
a little sentimental about 
tradition, but like the 
yeoman, the job in hand 
occupies our full and un- 
divided attention. For the 
production of non-ferrous 
metal ingots to British 
Standards Specification 

or any special analysis 

we're as safe as the 

Tower of London 


Fak and Palevon Lt, 


INGOT MANUFACTURERS 


MANCHESTER 
MARPLE, STOCKPORT, CHESHIRE. Telephone: MARPLE 1422-3 


GLASGOW 


PARKHEAD, GLASGOW, E.1. Telephone: BRIDGTON 4451-2 
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LUMINIU/ 


Aes TO ALL SPECIFICATIONS 
ILFAR ALUMINIUM Co. la 


Piola COVENTRY — Prov 











GORDON SIMPSON 


(ASSAYER) LIMITED 
ANALYTICAL CHEMISTS 
ASSAYERS AND SAMPLERS 
On Metal Exchange List of Assayers and Samplers 

LABORATORIES AND ASSAY OFFICES 


191 CLAPHAM ROAD, LONDON, S.W.9 
Phone: BRixton 1671 














HARD CHROME 


HEAVY NICKEL 


Deposition BARREL PLATING @ 


GiRoME 


ee 


66-72, EYRE ST. SHEFFIELD - 1 


Telephone: 26771-2 Telegrams: PHONE 26771-2 





COST ACCOUNTING 
AND THE ENGINEER 


By KENNETH B. MITCHELL, 
A.C.W.A., AFF. 1.W.M. 


This book sets out to explain cost accounting 
cot bag 3 Goumne to ie on the 


and direct, the 
ie 8 o -- e manner how 
modern cost accounting ame ee Sage 


ment. Special a faa hy given to problems of 
10s. 6d. net. By post lls. 4d. 
Obtainable from booksellers, published by: 


lliffe & Sons Ltd. Dorset 
Stamford Street, London, S.E.1 


A.L.D. REGD. No. D.LARM 

153079/31. APPROVED No. 

AIR REG. BOARD 1A/42/5/260 
AUTHY. No. A1/1268/30 


18 NEW WHARF ROAD, LONDON, N.1. 


Telephone: TERMINUS 7263/7 














HANDBOOK OF INDUSTRIAL 
ELECTROPLATING 
E. A. Ollard, A.R.C.S., F.R.LC., F.LM., 
and E. B. Smith 

Facts, figures and formulae for all who 
design, erect, maintain or operate electro- 
deposition plant, and for laboratory 
workers who deal with plating solutions. 
Includes sections on water and drainage 
purifications of solutions, storage and 
handling of chemicals and plating-shop 
costing. 

35s. Od. net. by post 36s. 5d. 


from all booksellers or Iliffe & Sons Ltd., 
Dorset House, Stamford Street, S.E.1. 











Heavy Electro Deposition 
of Chromium, Nickel 


and Gopper by 


Established 1920 
is now available at 
London * Port Glasgow * Huddersfield 
Brownhills, Staffs. 


FESCOL LTD. * NORTH ROAD: LONDON N.7 
NORTH 3025 TGA F43 








METALLURGICAL 
PROGRESS 


One of the most time-consuming tasks for 
advanced metallurgical students and re- 
search workers is “Searching the 
literature.” This 3rd edition does this 
task brilliantly and comprehensively. 


6s. Od., post free. 


From all booksellers, published by 
life & Sons Ltd., Dorset House, Stamford Street, 
London, S.E.1. 
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The famous 
pre-coated 
shell moulding 
sand 


Photograph by courtesy of Messrs. Chamberlin & Hill Led., Lichfield. 


The most difficult castings and cores are new 
regularly made with DOHMfrac. 


This technically controlled material 

gives uniform strength and consistency, 
making DOHMfrac the most widely 

used pre-coated sand for shell 
moulding and shell core production. 


ALSO 


GRAPHITE 
& INVESTMENT BASE 


We are supplying the largest 
foundries. Please ask for our 
technical representative to call 


Photograph by courtesy of Messrs. Chamberlin & Hill Led., Lichfield. 


Perfect cores at greater speed without scrap. 


MELLOR MINERAL MILLS LTD. coum croup of companies) 


ETRURIA VALE MILLS, 


Phone: 


STOKE-ON-TRENT, STAFFS. 


23441-5 
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Invisible electrons can shrink 


distances but yet depend on 


Birlec annealing furnaces. Valve 


electrodes, screening cans, 


transformer cores, copper wire 


and many other communications 


components are Birlec annealed 


for the highest quality 


and uniformity. 


BIRLEC BRIGHT ANNEALING 
FURNACES, with protective 


atmospheres, include a range of 
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batch and continuous types for all 


ferrous and non-ferrous 


production needs. 


OO ee 
a ee — ~ 
Pehl tt te he a 
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BIRLEC LIMITED LONDON 
SHEFFIELD 


An A.E./. Company 
GLASGOW 


ERDINGTON NEWCASTLE-ON-TYNE 


JOHANNESBURG 
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By the 
Highest Standards 


Performance at the upper levels of 

many human pursuits calls for exceptional 
qualities of mind and body. In evaluating 
these feats, the judgment should be on 

a similar plane—exacting—discriminating— 
entirely objective — conforming to 

the highest standards with no compromise. 


Without integrity a standard is valueless, 
for then there is no dependability to inspire 
confidence in its use. This is valid, not only 

for abstract but also for material standards, 
and the high reputation enjoyed by the 
British Standards Institution has been built 
on firm, authoritative specifications 
commanding general respect. 


Selection of a proprietary product as the 
basis for a British Standard is a 
noteworthy distinction which was 
granted to MAZAK when its 

production specification was 

accepted for B.S. 1004. 

(Zinc Alloys for Die Casting). 


MIAZA IX 


The Standard by which others are judged 
ee 





CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON W.1. 
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Creep Information Centre 


ATA on the strength properties of high-temperature materials are so 
voluminous and so widely scattered throughout the literature that it is 


becoming increasingly difficult for industrial designers to keep abreast with 
the information available. Because of this, and because of their present and future 
importance, it has been decided to set up a Creep Information Centre at the 
National Engineering Laboratory in order that the information may be made 
readily available to industry from one source. 

In the first place it is intended to collect and tabulate all the available data on 
creep and rupture properties of conventional high-temperature materials. Later, 
data on all mechanical properties of these materials and information about test 
procedures and testing machines will be added; data on foreign materials may also 
be included. It is envisaged that the present functions of the Centre are to collect 
experimental data on creep and other mechanical properties of high-temperature 
materials in the form of original curves and laboratory reports, published Papers, 
catalogues and trade literature. These data will then be tabulated and made 
available to industry. British and foreign specifications for standard high- 
temperature materials will also be collected and tabulated. In addition, details 
of British and foreign testing machines for high-temperature work and information 
about test procedures will be accumulated. From this information lists of 
references on particular aspects of high-temperature testing and mechanical 
properties will be produced, and a manual be prepared on the testing of high- 
temperature materials. 

Further, it is intended to organize, from time to time, discussions on high- 
temperature test procedures. Contact is to be maintained with all committees in 
the United Kingdom concerned with high-temperature materials, and a technical 
liaison officer is to be appointed to keep in contact with all British high-temperature 
laboratories, with a view to co-ordinating the development of testing equipment 
and techniques. A summary of the major projects and test programmes of British 
high-temperature laboratories will also be prepared. In order to foster inter- 
national co-operation in investigating problems relating to the use of engineering 
materials at high temperatures, contact is to be made with overseas organizations 
concerned with these matters. Lastly, it is proposed to establish a museum of 
high-temperature failures by collecting samples (with case histories) of failures of 
high-temperature materials from industry and other organizations. 

Naturally, it will be some time before the scheme becomes fully effective, but it 
is hoped that eventually the Centre will become the national source for data on 
the mechanical properties of British and foreign high-temperature materials and 
test methods. The ultimate success of the scheme will depend on the co-operation 
of all producers and users of high-temperature materials who, by supplying 
experimental data and thus pooling their information, can enable high-temperature 
data for British materials to be published in an agreed form so far as considerations 
of commercial security allow. Such co-operation will surely be readily forthcoming. 
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Out of the 
MELTING POT 


Inherently OPPER-BASE alloys of the types 
Anti used for the manufacture of con- 

denser and heat-exchanger tubes, 
marine hardware and shafts, ferrules, valves and other 
components which come in contact with sea water are 
liable to suffer various well known forms of attack which 
gradually weaken the alloy and ultimately cause failure of 
the equipment. These forms of attack include dezincifica- 
tion of the uniform and pitting types. In addition, 
impingement corrosion may occur where the metal is 
exposed to turbulent flowing water. In the presence of 
internal stresses in the metal and of ammonia or 
ammonium compounds in the surrounding medium, the 
alloys may suffer from stress corrosion or, as it is more 
commonly called, season cracking. Finally, under suitable 
conditions, the surface of the copper alloy parts may 
become covered with a layer of organic slime or algae. 
Decomposition of these gives rise to ammonia necessary 
for season cracking, while the presence of the layer of 
organic slime as such will reduce the efficiency of heat 
transfer of brass tubes in heat exchange equipment. 
Hitherto, the formation of algae has been retarded or 
prevented by chlorination of the water. It is not an 
» improbable speculation that the knowledge of the use of 
various mercury compounds in anti-fouling paints (which, 
of course, could not be used for this purpose on heat 
exchanger tubes) led to the idea of utilizing the anti-fouling 
effect of mercury by incorporating the mercury in the 
copper alloy. This has led to claims for an anti-fouling 
Admiralty metal consisting essentially of approximately 
70 per cent copper, 28 per cent zinc, 1 per cent tin, and 
mercury in an amount between 0-001 and 1 per cent, and, 
more generally, for copper-base alloys containing 59 to 85 
per cent copper, 15 to 40 per cent zinc, and 0-001 to 1 per 
cent mercury. Such alloys containing mercury have been 
found to resist fouling and to remain bright and clean in 
conditions in which fouling would normally occur on alloys 
of the same composition but not containing mercury. Any 
slime that may form adheres poorly to the surface and can 
be readily rinsed off. Furthermore, however, the addition 
of mercury to copper-base alloys has been found to produce 
a substantial improvement in general corrosion resistance 
and impingement corrosion towards sea water, as well as 
improved resistance towards dezincification. 


USH-BUTTON retrieval of infor- 
mation may be all very well if and 
when it becomes available. In 

the meantime, retrieval of information remains a matter 

of hard work or fortunate chance. Take, for example, the 
chance encounter the other day in the July, 1944, issue of 

Metal Progress (pp. 102-103) with the following paragraph 

with which L. R. Carl concluded a letter to the readers 

of the journal, in which he described the results of an 
examination of a weld between two brass discs. The weld 
had been produced by a detonation impulse. The specimen 
had been recovered during routine tests of explosives in 
no way intended to produce welding between the two brass 
discs, which merely formed part of the set-up for testing 
the explosives. The weld had, therefore, not been formed 
intentionally, and the surfaces of the brass discs had not 
been prepared in any way to facilitate welding. After 


Somewhat 
Delayed 





speculating on the mechanism (loosening of the crystal 
structure of the metal by the detonation impulse or ultra- 
sonic vibrations) by which welding of the two brass 
surfaces had occurred, the writer concludes by saying that 
it seems to him “that it would be worth while to investigate 
metals which have been especially prepared to facilitate 
welding with explosive charges, and also with ultrasonic 
waves of known frequencies, to determine the exact 
conditions under which the various metals would join 
together.” It may be deduced that readers of Metal 
Progress at that time did not include anybody now con- 
cerned with ultrasonic welding, for otherwise how explain 
the fact that it has taken getting on for fifteen years “to 
determine the conditions under which the various metals 
would join together.” 


STEEL containing 1-5 to 1-6 per 
cent carbon and 0-5 to 2-0 per 
cent silicon, balance iron, with or 
without various alloy additions, is heated for about 20 hr. 
to a temperature within the range of 650°C. to 1,100°C., 
the actual temperature selected within this range being 
lower the higher the silicon content of the steel. The 
steel is then turnace-cooled at a rate of about 25°C/hr. to 
about 400°C. The steel is then heated a second time to a 
temperature of about 750°C. for about 25 hr. and then 
permitted to cool at a rate of about 60°C/hr. to about 
400°C. The steel is then subjected to a third heat- 
treatment, in which it is heated to about 750°C. to 850°C. 
for about 14 hr. and permitted to cool at a rate of about 
50°C/hr. This third heating and cooling cycle is then 
repeated for a total of about forty times. Without any 
further explanation, the above elaborate multiple heat- 
treatment might well be taken as being intended for use in 
connection with a study of some extremely sluggish micro- 
structural changes. Alternatively, it might be thought of 
as being intended to provide a test simulating service 
conditions in which the steel would be subjected to 
repeated heating and cooling, and, as a result, might suffer 
from thermal fatigue or some other process of progressive 
deterioration. One would certainly hardly realize that in 
actual fact the purpose of this prolonged sequence of 
heat-treatments is that it constitutes a recently invented 
method of producing an oil-permeable steel for use in oil- 
less bearings and the like. The first two prolonged high- 
temperature heat-treatments have the effect of precipitating 
some of the carbon of the steel as graphite. The repetition 
for a sufficient number of times of the third heat-treatment 
has the effect of producing “growth,” with the formation 
of interconnected cracks at the grain boundaries of the 
precipitated graphite. This effect, which had previously 
been observed in cast iron containing free graphite, 
produces a porous steel capable of being impregnated with 
about 5 per cent of oil by volume. Compared with cast 
iron with porosity developed by a similar treatment, the 
porous steel is much stronger and more ductile. It just 
remains to add that the description of the invention has 
nothing to say as to how the material and the process by 


which it is attained compare 
Shim 


Getting 
There 


with porous materials and the 
process of producing them by 
compacting and sintering ferrous 
metal powders. 
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Levelling in Bright Nickel Baths 


By Dr. S. E. BEACOM and B. J. RILEY 


In pursuit of a programme aimed at a better_understanding of the mechanism by which 
orgamc addition agents injiuence the electrodeposttion of mcrel tne techmique of tabeiling the 
orgamic compounas with raatoactive isotopes was utuized. Conpirmation 1s obtained jor 
@ tneory wracn accounts partialty jor levetiing action in tne type of orignt and leveiung mcrel 
Solutions considered im this Stuay, carried out at Generai Motor Kesearcn Laovratories. 


ieads to tae production of briluant, 

curomium pia.ed auiomobue partis, 
the curomuum must be deposited on a 
brgat and smootn nickel surface. Such 
a surface may be proauced py butting 
a matte or a semi-brigat nickel deposit. 
As an alternative, it is possibdie to 
deposit directly, from baths containing 
organic addition agents, a nickel plate 
which is brignt and which also tends 
to fill in tne micro-irreguiarities Of a 
surface to make it smootn, From tne 
standpoint of economics, it is readily 
apparent that any process which eumi- 
nates buffing operations is desiratie. 


Levelling 

Tne recognition that certain plating 
soluuons can deposit more tnan we 
expected amount of metal in tne small 
recesses Of scratcnes in tne basis metal 
to produte a smootner surface was 
reported by 1940 and also recognized 
in tne patent literature, prior to tne 
notewortny contribuuon of Gardam! 
in 1947. Althougn this phenomenon 
subsequently has been known by a 
variety of terms, sucn as smoothing 
action and hiding power, it will be 
referred to here as levelling. 

Levelling has been defined by 
Thomas? as the ability of an electro- 
plating solution to produce deposits 
relatively thicker in small recesses and 
relatively thinner on small protrusions 
with an ultimate decrease in the depth 
or height of the small surface irregu- 
larities. If an irregular surface is 
considered to be a series of peaks and 
recesses, then any action which de- 
posits more metal in a recess than on 
a peak contradicts normal plating 
expectancy. In normal plating, more 
metal would be deposited on the high 
current density areas which are the 
high points, or peaks, of an irregular 
surface. For a comprehensive review 
of the whole problem of levelling, the 
report of Leffler and Leidheiser® is 
most informative. 

There has been much speculation 
concerning the mechanism by which 
the phenomenon of levelling may 
occur in the electrodeposition of bright 
nickel. The situation is complicated 
by lack of agreement among investi- 
gators as to the effect on levelling of 
various plating conditions, including 
current density, temperature, agitation, 
and addition agent concentration?:*’. 
There is, however, general agreement 
that an increase in polarization accom- 
panies levelling action ** 2, 


[ : the sequence of events which 


Some theories of the phenomenon 
assume tnat an organic adaiuon agent 
waco promoaes ieveuing 1s aasd.ved 
Or CO-deposiied upon me Mign poms, 
Or peaks, Of an irreguiar suriace**‘+°, 
‘This adsorbed miaierial presumably 
leads to locauzed poiarizauon waica 
partially inoioits tne deposition of 
metal at the peaks and diverts current 
flow to recessed areas. Recent work 
of Watson and Edwards’ supports mus 
view. They show conciusively that 
there is increased polarizatuon in solu- 
tions possessing leveling ability. 
Further, ney apparenuly have idenufied 
the presence of addition agenis in 
nickei deposits by a staining tecnnique 
which, tor example, caused a darkening 
on the peak areas of a deposit obtained 
trom a batn containing thiourea. In 
his study of laminations, Vanderkooi!® 
considers that the dark bands present 
in deposits contain either included 
addition agents or their reduction pro- 
ducts. These observations emphasize 
the need for a technique which will 
show unambiguously the location of 
addition agents in levelling nickel 
deposits. 

With the particular solutions used in 
this study, the deposits formed are 
laminated in structure. Metallographic 
examination of such deposits shows 
alternate light and dark bands which 
apparently have been produced by 
some type of rhythmic process. The 
mechanism by which these laminations 


Fig. 1—The plating 
apparatus used in the 
study of levelling 
effects was contained 
in a glove box to 
prevent the spread of 
radioactivity. A con- 
stant temperature 
water bath A was 
used to maintain a 
temperature of 56° to 
58°C. The plastics cell 
B contained the plat- 
ing solution, nickel 
anode, and serrated 
brass cathode. An 
agitator rod C was 
connected to an 
oscillating stirrer out- 
side the glove box 


are produced is not clearly understood. 
Waue it is KNOWN lial ieveuing Can oe 
acmieved in ufmiamunated aeposiis, a 
theory which can account at least in 
part ror levelling must be compauoie 
witan laminauon toimation. 

The purpose of tnis siudy was two- 
fold: first, to determine it an organic 
agent known to promote levelling was 
preferentially adsorbed or co-deposited 
on me higa poimts of an wureguiar 
surface and, second, to deveiop 
radiotracer techniques suitable for 
determining the location, within 
electrodeposits, of a radioactive organic 
addition agent. 

The work of Vanderkooi!5 has 
shown that the brigaiener system of 
sodium aliyi suipaonaie'* and N-ailyl 
quinaidinium oromuide!” produces 
origat, leveiling, and laminated mickel 
deposits. Tnese organic addition 
agents were used in a Watts-type nickel 
bath to produce the electrodeposits 
examined in this study. The sodium 
allyl sulphonate was radioactive due 
to the use of the beta emitting S-35 
atom in its synthesis. To examine 
the deposits tor the presence of 
radioactivity it was mecessary to 
develop counting and autoradiographic 
techniques. 


Synthetic Radioactive Agent 


The micro-synthesis of sodium allyl 
sulphonate containing the radioactive 
isotope S-35 was one reported by 
Hoekstra. The metathesis reaction 
was carried out between allyl bromide 
and sodium sulphite containing S-35 as 
the labelled atom. One-millimole 
amounts of each of the reactants were 
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TABLE I—PLATING CONDITIONS AND RESULTS 





Amp 


Current | (mg/mL) 


| Brightener Concentration 





Density 
(amp ft’) No. 1 


Inactive 


No. 1 
Active 


No. 2 
Inactive 
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Foil intact, dull 

Foil intact, dull 

Foil intact, dull 

Foil intact, bright, brittle 
Foil intact, dull, brittie 


ana 


Foil intact, dull, very brittle 
Foil intact, bright, brittle 
Foil intact, dull, brittle 

Foil intact, semi-bright, tough 
Foil intact, bright, tough 


eeee? eee? 
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heated together in a closed system at 
60°C. for 35hr. Excess allyl bromide 
was extracted by ether using a Soxhlet 
extractor. The product was dissolved 
in water to yield a solution concen- 
tration such that 1 mL contained 
approximately 0-003 gm. of radioactive 
sodium allyl sulphonate. A _ radio- 
chemical analysis of the final product 
showed a recovery of about 95 per cent 
of the original activity present in the 
sodium sulphite. 


Plating Procedure 


The stock nickel solution was a 
Watts-type bath containing nickel 
sulphate, 300 gm/L; nickel chloride, 
30 gm/L; boric acid, 30 gm/L, and a 


proprietary wetting agent, 5 mL/L. 
The pH was adjusted to 3-0. Plating 


Fig. 2—The plastics cell A measured 2 in. long 
by 1 in. wide by 3 in. deep. The nickel anode is 
shown in place. The*grooved brass cathode B 
measured 1-75 in. by 1-O'in. by 0-125 in. The 
grooves were 0-030 in. deep with an included 
angle of 90°. They were cut into one face of the 
cathode parallel to the long edge. There were 
13 peaks and 12 recesses. Nickel foils C were 
deposited on the cathode and then removed for 
examination. 





was carried out in a small plastics cell 
in a glove box (Fig. 1). The anode 
used was electrolytic nickel, the current 
density range was from 10 to 55-5 
amp/ft®, and the plating times varied 
from 20 to 100 min. depending upon 
the thickness of deposit desired. Due 
to rapid changes of pH in the small 
volume of solution used, frequent 
additions of dilute sulphuric acid were 
made to maintain a pH range from 2-6 
to 3-5. 

Since ‘a surface consisting of peaks 
and recesses was desired, grooved 
cathodes were prepared from brass 
blocks (Fig. 2). To obtain foils of the 
plated metal, it was necessary to pro- 
vide a passivated surface. Therefore, 
the brass cathodes were first plated 
with a thin deposit of nickel from a 
sulphamate bath and then passivated 
by immersion for 1 min. in a 0-05 per 


cent potassium dichromate solution. 

The organic addition agent was 
added to the nickel stock solution in 
the form of radioactive sodium allyl 
sulphonate (1 mL equals approxi- 
mately 0-003 gm.). Additional non- 
radioactive sodium allyl sulphonate 
was added to bring the total concen- 
tration within a range of 1-5 to 2 gm/L. 
In some of the experiments, a second 
organic addition agent, N-allyl quin- 
aldinium bromide, was added in 
amounts sufficient to produce concen- 
trations from 2 to 6 mg/L. All of the 
additions and plating procedures were 
carried out under radiochemically safe 
conditions. 

At the conclusion of plating, the 
cathode was withdrawn from the cell 
and rinsed with distilled water. Then, 
a scalpel was used to remove the foil 
from the cathode block. The foil was 


TABLE II—LEAD SLIT COUNTING DATA 





Top of Foil 





] 
| 





Recess 

















Bottom of Foil 





Foil B 





Obverse of 
the Recess 


Obverse of 
the Peak 


Obverse of 
the Recess 


Obverse of 
the Peak 





143 
103 
133 
112 
102 
113 
163 
146 
129 
158 
129 


248 
198 
152 
120 
207 
254 
227 
150 
146 
181 
242 





145 
133 
134 
154 
135 
190 
212 
176 
163 
144 
102 
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Fig. 3—Photomicrographs of a section of a precision reference specimen of surface roughness plated from a solution containing only sodium ally! 
sulphonate are shown here. The specimen had a peak-to-valley height of 0-002 in. It was cross-sectioned and etched in 1 to 1 nitric acid-acetic acid. 
The specimen was then magnified 100 times (left) and 500 times (right), as shown in these photomicrographs 


scrubbed on both sides to remove any 
adhering material, rinsed with water 
and with alcohol, and dried under an 
infra red lamp to prepare it for count- 
ing and autoradiography. The data 
pertinent to the plating conditions and 
foils produced were recorded (Table 
I). The data were representative of 
the 65 plating experiments carried 


Fig. 4—Shown here is a nickel foil A on the 
sample pan B of a typical gas flow proportional 
counter. The advantage of such a counter, when 
counting low energy radioactivity such as S-35 
emits, is its increased sensitivity which is 
achieved by placing the sample in the sensitive 
volume of the counting chamber, thereby 
eliminating the window such as is found in the 
Geiger tube. The corrugated lead foil C with 
its single slit was overlaid on the radioactive 
foil exposing a single peak (or valley by turning 
the foil over), and a count was made. Successive 
counts provided a profile of the areas in question. 
The lead foil was thick enough and big enough 
to screen out all of the radiation except that 
emanating from the area exposed by the slit. 


out and the 55 nickel foils produced. 

To check whether or not these 
solutions and conditions produced 
levelling, portions of a Precision 
Reference Specimen of Surface Rough- 
ness? with two different degrees of 
surface irregularities were plated under 
conditions identical with those just 
described. Duplicate specimens were 
plated, one in a solution containing 
only sodium allyl sulphonate, the other 
in a solution containing both sodium 
allyl sulphonate and N-allyl quinal- 
dinium bromide. These specimens 
were cross sectioned and examined 
microscopically (Fig. 3). Original and 
final roughness measurements were 
made with a topographic microscope 
and showed that levelling did occur. 
The solution containing both addition 
agents produced the greater degree of 
levelling. 


Counting Procedures 

Two methods were used to locate 
and define the areas on the plated 
cathodes and foils which contained the 
radioactivity. The first of these was 
a counting technique. 

Since the energy of the beta particles 


emitted by S-35 atoms was very weak, 
the standard Geiger tubes were not 
sensitive enough. To achieve satis- 
factory sensitivity, a gas flow propor- 
tional counter was employed (Fig. 4). 
This procedure provided a gross count 
of the activity on the top and bottom 
of the foils, but gave no information 
relative to the distribution of the radio- 
activity across the face of the sample. 
It did, however, give data which were 
useful in computing autoradiographic 
exposure times. 

Several innovations were tried to give 
more quantitatively useful data which 
might augment the results of auto- 
radiography. One of these was a 
profile counting technique (Fig. 4). A 
0-005 in. thick piece of lead foil was 
corrugated to duplicate the surface of 
the nickel foils by pressing the lead 
into the grooves of one of the cathodes. 
A single slit, 0-002in. wide by 1 in. 
long was cut in the centre of one peak. 
This lead foil was then overlaid on the 
radioactive foil and a profile of the 
peaks and valleys made by successive 
counts on both sides of the foil (Table 
IT) 

"(To be concluded) 
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UNDER STRAIN 


Corrosion in Magnesium Alloys 


MONG the known magnesium 
alloys, the highly elastic alloys 
of the manganese-aluminium- 

zinc-magnesium system show a strong 
tendency to corrosion under strain. 
Up to the present time, the mechanism 
of this corrosion disintegration is not 
fully understood, and the search has 
continued for radical methods of treat- 
ing these alloys to prevent it, but they 
do not appear to have been suc- 
cessful.!.2-5 

Recent Russian work on this cor- 
rosion mechanism* has, however, 
established the following points:— 

(1) Aluminium is the main alloying 
component which is responsible for 
this corrosion tendency in the mag- 
nesium - aluminium - zinc -manganese 
system. This tendency to corrosion 
under atmospheric conditions appears 
only at aluminium concentrations 
which lead to the formation of super- 
saturated solid solutions, i.e. at con- 
centrations of aluminium greater than 
2-3 per cent. The strength of the alloy 
is increased by raising the aluminium 
content, but the resistance to corrosion 
under strain is reduced. Fig. 1 shows 
the influence of aluminium content on 
the corrosive disintegration of mag- 
nesium-aluminium alloys. 

(2) The corrosion disintegration of 
magnesium alloys results from the 
selective dissolution of the super- 
saturated solid solution, or of the 
intermetallic compound Mg.Al.,, with a 
resulting formation of microfissures. 

From the above, it would appear 
that the alloy will fail to disintegrate 
only if it does not contain continuous 
chains of deposits of Mg.Al, or the 
supersaturated solid solution to serve 
as zones of disintegration; a magnesium 
alloy must, therefore, possess a struc- 
ture showing an aluminium-lean solid 
solution and uniformly distributed 
senarate particles of the intermetallic 
comvound. In order to obtain mag- 
nesium alloys of this structure, a 
method of thermal treatment is 
reauired which will lead to complete 
breakdown within the grains. This 
mav be achieved during prolonged 
heating in the temperature range 175°- 
250°C.5; at lower temperatures, the 
breakdown of the suversaturated solu- 
tion occurs very slowly. 

The particular series of experiments 
which have been reported were carried 
out on a magnesium+8 per cent alu- 
minium alloy, and from the phase 
diagram it is found that the solid solu- 
tion contains 2-9 per cent aluminium 
at 175°C., 3 per cent at 185°C. and 
3-8 per cent at 250°C. To obtain the 
reauired disintegration, the alloy was 
subiect to thermal treatment at 185°C. 
for five days, followed by additional 
treatment at 60°-100°C. for some 15 
to 30 days. The tension was applied 


to the specimens in a normal tensile 
testing machine with load values cor- 
responding to values greater than 
90 per cent of the 0-2 per cent proof 
stress, while the corrosive action was 
supplied by a 0-001 per cent NaCl 
solution in which the loaded specimens 
were immersed. The time taken for 
the first fissures to appear was 
measured in each case. 

From an examination of the micro- 
structure of the alloy, the following 
conclusions may be drawn. In the hot 
pressed condition, the alloy consists of 
a supersaturated solid solution of 
aluminium in magnesium with the 
intermetallic compound Mg,Al, dis- 
tributed along the grain boundaries. 
In the tempered condition, the alloy is 
“microscopically” uniform, supersatu- 
rated solid solution, with a considerable 
increase in grain size due to recrystal- 
lization during tempering. During a 
brief ageing of the tempered alloy, a 
partial breakdown of the supersaturated 
solid solution at the grain boundaries 
occurs, but without the preliminary 
tempering period the breakdown is not 
observed during heating for 30 days at 
80°C. Breakdown within the grain is 
caused by ageing over 5 days at 185°C. 

It is thus clear that an essentially 
complete breakdown of the super- 
saturated solution occurs during 
extended treatment at 185°C., and 
that after this period the alloy 
consists of the required solid solution, 
containing 3 per cent aluminium, and 
of individual particles of the inter- 
metallic compound. The corrosion 
tests show that in the hot pressed, tem- 
pered condition (incomplete break- 
down), the alloy under strain shows 
corrosion after only a short time. 
Prolonged heating at 185°C. prevents 
corrosion disintegration, and does not 
appear to impair the mechanical 
properties. 
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Fig. 1—Influence of aluminium content on the 

corrosive disintegration of aluminium-mag- 

nesium alloys 
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The solution of the practical prob- 
lem of eliminating the tendency of 
magnesium alloys to corrosion lies in 
the determination of the minimum 
time of heating which would guarantee 
the complete breakdown of the solid 
solution at a given temperature; this is 
probably considerably less than the 
five days of the above experiments. 
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Standard Specifications 


Aluminium alloy sections for marine 
purposes (B.S.2614:1959.) Price 
12s. 6d. 


FREQUIREMENTS for two new 
series of aluminium alloy struc- 
tural sections for marine use are 
included in this revised edition of B.S. 
2614:1955. They relate to plain tee- 
bars for welding (from 14 in. x3 in. to 
54 in. x 8in) and plain bulb plates for 
welding (from 3in. to 8in.). The 
series specified in the 1955 edition— 
bulb angles for riveting. tee-bars for 
welding (with bead), bulb plates for 
welding (with bead)—have been re- 
tained in this edition. 
A new dimension, an overall width 
for the bar, has been introduced into 
the tables for sections with bulbs; and 


the symbols for all dimensions have 
been amended so that they are in line 
as far as possible with those used in 
B.S.1161 “ Aluminium and aluminium 
alloy sections.” 

The tolerance tables from B.S.1476, 
“Wrought aluminium and aluminium 
alloys—Plate,” which were included in 
the earlier edition, have been replaced 
by special tables of tolerances applying 
to each series of sections. 

Metric equivalents of all dimensions 
and tolerances have been calculated, 
and are included, for information, as 
separate tables. 


Copies of the above - mentioned 
standard may be obtained from the 
British Standards Institution, 2 Park 
Street, London, W.1. 
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Machining in Barrels 


By D. J. FISHLOCK 


(Continued from METAL INDUSTRY, 28 August, 1959) 


OST barrelling makes use of a 

horizontal octagonal - section 

barrel: barrels having more 
sides, i.e. tending towards a circular 
section, tend to carry the work round 
too far with the result that it is 
“thrown ” instead of sliding; less sides, 
per contra, result in too little move- 
ment of the load. Barrels are normally 
lined with hard rubber or neoprene 
for protection and noise-reduction, 
although since the wear can be very 
heavy —especially on the ends — 
replaceable wooden liners have been 
advocated; maple, which is hard and 
resin-free, is suitable. Some _ units, 
e.g. Fig. 4, incorporate many ancillary 
features including quick-release loading 
doors, a safety valve to release internal 
gas pressures built up during long pro- 
cessing, speed control, automatic timers 
and reversing mechanisms, and safety 
screens. Much ancillary equipment 
such as loading and unloading aids, 
mechanical and magnetic separators, 
and storage and drying plant has been 
evolved to fully streamline barrelling 
operations. 

Mention has already been made 
of the relationship between barrel 
diameter and the speed of rotation, but 
most barrels can be varied in speed 
from about 4 to 30 or more r.p.m.; it is 
customary to employ the fastest speed 
possible commensurate with the com- 
ponents remaining unmarked by im- 


pingement. The standard range of 
barrel diameters extends from about 16 
to 48 in., but barrels well outside this 
range are in use; the jewellery trade 
uses barrels of 8in and less. Again, 
one manufacturer in this country is 
using an 18 ft. diameter barrel. There 
is still much use made of oblique tilting 


Right: Fig. 4—Large 
Almco-Supersheen 
barrel is 36 in. across 
flats, and 62 in. long, 
shown with guard up, 
displaying full opening 
doors and quick- 
acting cam bar locks 


Below left: Fig. 5— 
Eccentrically- 
mounted Polymotion 
barrel (Fox Chemical- 
Engineering Works 
Ltd.) is claimed to 
allow free tumbling of 
many parts which 
would normally need 
to be fixtured 


Below right: Fig. 6— 
Twin- barrel _— Poly- 
motion machine. The 
circular barrels with 
dished ends cause less 
nicking of delicate 
work and prevent flat 
parts adhering to the 
walls 


barrels, chiefly for the treatment of 
components too delicate to withstand 
the vigorous tumbling action of the 
horizontal fixed-speed unit; this design, 
however, appears to find little applica- 
tion in proprietary precision barrelling 
processes due to a tendency for the 
abrasive to separate from the mass and 





























Fig. 7—Fixture barrelling of a load of 24 milking machine components to remove burrs and 
improve surface finish, using a large Almco-Supersheen machine 





Left: Fig. 8—Roto- 
Finish stationary. fix- 
ture machine incor- 
porating such features 
as a wide aperture 
door and slotted guide 
rail for rack. The 
guide rail is removable 
which allows the 
machine to be used 
for free barrelling 


Below: Fig. 9—Four- 
door Almco-Super- 
sheen fixture barrel, 
including two loading 
jigs. Components up 
to a few pounds in 
weight are secured to 
the door panels. 
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move towards the rear of the barrel. 
The “ bottle ” barrel overcomes this to 
some extent, but variable speed hori- 
zontal barrels, with suitable control of 
the volume of media, solve most 
problems. 

Modified horizontal designs which 
impart a secondary motion to the 
tumbling mass have tended to attract 
attention lately. Simplest of these is 
the inclusion of projections within the 
barrel; they certainly increase the 
tumbling action but decrease propor- 
tionally the standard of finish. Eccen- 
trically-mounted barrels are believed 
to impart a “figure 8” pattern of 
movement within the mass along the 
length of the barrel, and it is claimed 
that this more rapidly and thoroughly 
mixes the various constituents of the 
tumbling mass, with an effective de- 
crease in barrelling time. Illustrated in 
Figs 5 and 6 are examples of this type 
of machine, in which it is stated that 
many precision parts, heavy com- 
ponents and unusual shapes, which 
would otherwise need to be fixtured, 
can be freely tumbled. Some authori- 
ties, however, consider eccentrically- 
mounted barrels to be noisier, and the 
optimum loading to be only some 40 
per cent capacity. The units illustrated 
have circular barrels which enables 
them to handle flat items which tend 
to adhere to a flat-sided barrel, while 
it is claimed that higher work loads are 
permissible, too. Another design, the 
triple action barrel, has polygonal sides 
as well as a polygonal section. The 
secondary motion here is from the 
centre of the mass towards each side, 
and it is understood to be esvecially 
effective for flat parts which adhere to 
the sides of a straight-ended barrel. It 
is interesting to note, in this connection. 
that a pure shaking action alone would 
not be satisfactorv. since it would lead 
to stratification within the load due to 
the difference in density between the 
constituent materials. 

Kellard? has also shown that the 
conception of fixture barrelling dates 
back about 60 vears, but its modern 
application is quite recent and greatlv 
extends the scope of barrelling. Several 
types of fixture are in general use 
including unattached, stationary and 
power driven varieties. The unattached 
or “floating” fixture in its simplest 
form need be nothing more than a wire 
loop on which small light items are 
threaded: this prevents them adhering 
to the barrel walls and _ facilitates 
sorting. Usuallv the fixture takes the 
form of a simole iig which will keep 
the components apart during barrelling. 
This should be designed to minimize 
interference with the flow of media. 
but often there is some reduction of 
efficiency and processing times tend to 
be prolonged. 

Stationarv fixtures, dealt with in 
detail by Castle*, are more generally 
used, and enable components of con- 
siderable size to be treated: components 
with one dimension exceeding 2 ft. and 
weighing over 112 Ib. are by no means 
uncommon. The larger components 
are usually mounted on a removable 





Metal Industry, 4 September 1959 


fixture which can be raised from the 
barrel by a hoist, but which is affixed 
to the barrel during processing, Fig. 7. 
Smaller components are loaded into 
jigs fixed into the barrel, Fig. 8. A 
third type of stationary fixture consists 
of a barrel of which two, four or all 
eight of the panels are removable. 
Relatively small components, up to a 
few pounds in weight, are then secured 
to the panels, Fig. 9. Fixture barrelling 
is generally applied to components 
exceeding 1lb. in weight, but owing 
to the restricted number of components 
constituting a barrel load, processing 
times must be short if barrelling is to 
prove economical. It is also necessary 
to reverse the barrel half-way through 
every operation to ensure a uniform 
finish. Another modification involves 
the use of fixtures which are power- 
driven and can be rotated in the same 
or the opposite direction to the barrel; 
again chiefly applicable to quite large 
items it has been found that these can 
further reduce the processing time. 

With fixture processing the location 
of the component in relation to the 
barrel rotation is very important; the 
fixture must be designed so that maxi- 
mum action takes place where desired 
without shielding. The components 
must also be held firmly; should one 
component become loose during pro- 
cessing it will drift at random through 
the barrel compartment causing con- 
siderable damage to the entire fixture 
load. The cost of manufacturing 
such a fixture and the operational time 
required to load and unload can easily 
exceed the savings obtained by barrel- 
ling. For this reason many companies 
are now considering the use of multi- 
compartment barrels. Fig. 10, for 
treating large parts individually. This 
method has an advantage in that the 
components can be removed from the 
compartment without discharging the 
media and compound, thus showing 
further savings in material, operator’s 
time, and fixtures. 

Submerged barrelling, well known 
as tubbing in the jewellery trade, 
though only recently introduced into 
this countrv as 4 precision process, is 
probablv the brightest prospect of 
current barrelling developments. ‘The 
importance of removing detritus from 
the surface of work and chip during. 
especially, operations designed to 
achieve a very high surface finish is 
now generally appreciated. This is 
aided by periodicallv flushing out the 
mass. by cleaning the work prior to 
barrelling. and by the addition of dis- 
persing agents to the compounds. One 
manufacturer also claims interesting 
results from the use of a pelton-wheel 
attachment to the barrel which scoops 
up water as it rotates and shoots it in 
spurts into the tumbling mass. Sub- 
merged tumbling, however, overcomes 
the problem bv using a_ perforated 
horizontal barrel which rotates in a 
tank of the compound.* Detritus is 
thus continually finshed from the mass 
into the tank. The design of the 
apparatus naturally precludes the use of 
abrasive-loaded compounds, but this 


Fig. 10—Multi-component Almco-Supersheen unit wherein large components can be individually 
processed without risk of being damaged by coming into contact with other heavy parts 


Fig. 11—Closed-loop Sub-O-Matic skip station Almco-Supersheen submerged barrelling plant can 
be built up from individual tanks. The centre section is added when six or more tanks have been 


installed 


obstacle is overcome by the use of the 
new synthetic chips; again compounds 
which comprise little more than indus- 
trial detergent powders often prove 
adequate. Savings of 80 per cent and 
higher are claimed on compound costs 
alone, while the surface finishes obtain- 
able are unmatched by any other 
barrelling technique. 

Of greater moment, though, is the 
extent to which submerged barrelling 
can be automated and integrated into 
flow-production lines. By arranging a 
line of standard units on the in-line, 
or closed-loop systems, with an over- 
head conveyor, the barrels can be 
transferred semi- or fully-automati- 
cally through the various stages and 
swills; indeed, such a system could be 
linked to an electroplating line. Such 
a line could, therefore, be started with 
one or two barrels, the number being 
increased as experience is gained. 
When six or more tanks are installed a 
centre section can be added to make 
the line automatic, Fig. 11. 

The possibility of using more con- 


centrated and active solutions which 
exert a chemical polishing action is 
also opened up; Marshall’s solution for 
brightening ferrous metals and a 
variety of solutions for polishing 
aluminium are examples. Machines of 
this type are currently in production 
use in the U.S.A. and have recently 
become available here. 

A British development of submerged 
barrelling, at present only in the 
design stage, promises further major 
space reductions. This involves a 
series of barrels with internal spiral 
conveyors through the length of which 
the tumbling mass slowly but con- 
tinuously passes. Each discharges into 
another, similar, barrel thus entirely 
eliminating the need for separate 
transfer gear and the inevitable transfer 
delays. 

References 
> C. H. Castle; Electroplating Engineer- 
ing Handbook, Graham, Reinhold, 
Engineer, 1957, 


(To be concluded) 
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TRENDS IN THE DEVELOPMENT, APPLICATION, PROCESSING, DESIGN 
AND WORKING OF NON-FERROUS METALS AND THEIR PRODUCTS 


Long Extruded Copper Bars 


NIMROD, the 7,000 million electron-volt proton 
synchrotron, which will be used in studies of nuclear and 
sub-nuclear phenomena, is being built at the Rutherford 
High Energy Laboratory of the National Institute for 
Research in Nuclear Science, situated just outside the 
Atomic Energy Research Establishment, Harwell. It has 
involved James Booth and Co., Birmingham, suppliers of 
the copper rectangular conductor bars required for the 
magnet core windings, in a number of problems. 

The bars are 23 in. by 1% in. in cross-section and have a 
central hole jin. by gin. through which demineralized 
water will be pumped for cooling purposes. Some of the 
bars are over 57 ft., the longest copper section of this size 
yet produced. 

Extrusion, which is carried out on a large hydraulic press, 
presented the first technological problem. Since close 
dimensional tolerances are required, the bars, after pickling, 
are cold drawn in several stages to the final dimensions and 
shape. At the fabrication stage the bars will have to be 
bent, and a bright annealing furnace is used to produce 
the dead soft condition required. The dimensional accuracy 
of the central hole is tested by blowing a ball bearing of the 
appropriate size through its entire length. 

The bars weigh about 8 cwt. each and, in view of their 
soft condition and the fact that they have to be dead 
straight, they require frequent support along their length 
when being lifted from point to point at various stages of 
manufacture. Specially designed beams were constructed 
for this purpose and, in lifting, two overhead travelling 
cranes are employed so as to give support to the load in all 
positions. Moving the bars from shop to shop was even 
more of a problem. None of the normal trucks used by 
James Booth was long enough to take the bars, and a truck 
60 ft. long was constructed on the premises. Even so, the 


difficulty of negotiating the truck with its load around a 
number of bends had to be overcome, and in some cases 
it could only be done by structural modifications to some 
of the shops. 





The first batch is due to leave the works this week. 
Finding suitable transport was a further problem because 
it was essential that the bars should lie flat along their entire 
length and reach their destination in this condition. After 
many vain enquiries a contractor was found who could 
undertake the job, and the bars will be taken in a specially 
constructed vehicle by a selected route to Manchester where 
they will be fabricated into the finished coils by 
Metropolitan-Vickers Electrical Co. 


Fettling Die-Castings 

THOUGH primarily designed as general handyman 
tools, Stanley shapers are increasingly being put to 
industrial uses. It has, indeed, been found that they can 
speed up, and often cut the costs of, trimming and filing 
operations, 

A recent example comes from the Wolverhampton Die 
Casting Co. Ltd., which produces large quantities of 
pressure die-castings each week. 

Shapers were adopted for fettling certain aluminium 
castings before they left the factory, and it was discovered 
that one replaceable shaper blade would outlast by six or 
eight times the bastard files previously in use. One blade 
was in constant daily use for eight months before needing 
replacement. 


Mass Spectrometry 


A FIRST production model of the MS7 Mass 
Spectrometer has just been completed by Metropolitan- 
Vickers Electrical Co. Ltd. The instruments now being 
produced are for the National Physical Laboratory, the 
Services Electronics Research Laboratory, the Mond Nickel 
Company and the U.K.A.E.A. 

This mass spectrometer has been designed specifically 
for the purpose of measuring minute impurities in solid 
substances using the spark ionization technique, having 
particular advantages where it is essential to use materials 
of the highest purity, such as nuclear engineering, semi- 
conductor research and manufacture, 
and in the development of non-ferrous 
metals and alloys. 

Some of the materials which have 
been successfully analysed down to 
0-01 p.p.m. with the prototype model 
include uranium, reactor grade graphite, 
germanium, selenium, silicon, gallium- 
arsenide, magnesium, titanium, tungs- 
ten, iron, copper, aluminium, tin, and 
nickel-chromium alloys. 

The spectrometer is a double focus- 
ing instrument of the Mattauch type, 
in which positive ions, representative 
of the sample composition, are pro- 
duced when a high-voltage spark 
occurs between two electrodes of the 


Extruded copper bars about to enter the 
annealing furnace. Because of the unusually 
long lengths called for, and the demand for 
straightness in the delivered bar, special 
measures for support, handling and transport 
had to be introduced at ail stages of manu- 
facture 
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Using a Stanley shaper-file at the Wolverhampton Die Casting Co., Ltd., 
to fettle an aluminium casting which will eventually be part of an electric 
washing machine. One shaper blade was found to outlast by six or eight 
times the conventional files previously used for fettling 


sample material placed close together in vacuum. After 
passing first through an electrostatic analyser, and then 
through a magnetic analyser, the ions come to focus 
according to their mass, but irrespective of their initial 
energy, as a series of lines on a photographic plate. 

For the analysis of impurities in solids the photographic 


plate is used as an integrating device, and a series of 


The Metropolitan-Vickers MS37 Mass Spectrometer, designed for the 
detection of impurities in materials of the highest purity, by means of 
the spark ionization technique 
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exposures of gradually increasing length are taken (a rack 
mechanism allows up to 10 exposures to be recorded on the 
same plate and the exposure is accurately determined by 
the total integrated charge falling on the monitor collector). 
The concentration of the impurity is estimated from the 
intensity of the lines on the longer exposures, and with this 
technique concentrations down to the level of 0-01 p.p.m. 
can be estimated. 

The method is particularly useful for giving a general 
picture of the impurities in a solid. The whole mass range 
from 7-240, covering all elements, can be recorded in a 
single exposure of the photographic plate. Compared with 
emission spectroscopy, the spectra are simpler and the 
elements easier to identify. Moreover, qualitative and 
semi-quantitative analyses can be carried out without 
extensive calibration. 


Low Cost Automation 


A MULTI-STATION rotary transfer machine 
which will be shown working at the European Machine 
Tool Exhibition in Paris this month, drills automatically to 
fine tolerances seven holes }in. in dia., at + in. centre 
distance, in a small brass component, the production rate 
being 7} sec. 

Designed and manufactured by Centec Machine Tools 
Ltd., of Hemel Hempstead, the basic unit is a 16in. dia. 
Centec rotary indexing table which can be set to index any 
angle divisible by 3 up to 180°. It has an accuracy of 
repetition of any position +1-5 sec. and an angular accuracy 
of +5 sec. of a degree. Its speed of operation is controlled 
by a variable orifice of a hydraulic dashpot and by pneu- 
matic flow restriction. A specially designed rotary valve 
sequences the release and clamping of the components at 
the pneumatic fixtures. 

Air-operated cylinders and valves manufactured by 
Maxam Power Ltd., Camborne, Cornwall, are incorporated 
to control and operate the sequencing and clamping 
systems. The machine is equipped with standard Par-A- 
matic power units, pillar supported, for drilling. 


Arrangement of the drilling, feed and ejecting positions on the indexing 
table of the Centec multi-station rotary transfer machine, and the layout 
of the Maxam 24 in. clamping cylinders and Par-A-matic power units 
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NICKEL CARBONYL 


Pioneer in Nickel Development 


N the discovery of the Mond nickel 
I process as given in textbooks, little 

or no acknowledgment is made to 
a collaborator of Ludwig Mond, 
namely Carl Langer, who was born 
100 years ago. In the historic work on 
nickel carbonyl and its application to 
nickel extraction, Langer, in associa- 
tion with Ludwig and Robert Mond 
and with a fourth research worker, 
Frederick Quincke, played a prominent 
part, so that his centenary is of interest 
to metallurgists. 

Round about 1885 Ludwig Mond 
took on as assistant this young 
Austrian who had been student and 
then research assistant to Victor Meyer 
of Zurich. Langer had proved a first- 
rate chemist in work on the dissociation 
of gases and on amines and azo-dyes, 
especially when working at the B.A.S.F. 
in Germany. He seemed, therefore, a 
likely choice to help Mond in work on 
alkali manufacture, when in 1888 the 
Brunner Mond company had begun 
crystal soda production and the manu- 
facture of a refined bicarbonate of 
soda. Langer settled in England and 
took up duties at Mond’s research 
laboratory in Avenue Road, St. John’s 
Wood, studying such problems as 
cheap electricity and improvements in 
the ammonia-soda process. By the 
autumn of 1888 two problems arising 
from Mond’s wide interests were con- 
cerned with carbon monoxide and 
nickel; hence the whim of fortune that 
the reaction between these two should 
be stumbled upon as a result. The 
first of these was a search for the gas 
battery, “the dream of the electro- 
chemist,” a study in which Mond 
sought to replace hydrogen in the 
battery by producer gas. Since carbon 
monoxide and hydrogarbons in pro- 
ducer gas ruined the absorptive power 
of electrodes coated with platinum 
black, the gas was passed over finely- 
divided nickel at 40°C. to form carbon 
and carbon dioxide. Nickel also came 
into the storv when nickel valves in 
Mond’s bleaching powder production 
(from the ammonium chloride in the 
ammonia-soda process) soon deterior- 
ated, this deterioration being due to 
inert gases containing oxides of carbon 
which were used to remove ammonia 
from the pipelines. So with such 
problems under investigation at Avenue 
Road, the idea of studying effects of 
carbon monoxide on nickel at various 
temperatures brought the discovery 
which proved to be one way to separate 
nickel from copper. 

It was in October 1889 that Langer 
was waiting for the flame of tail gases 
burned in a laboratory burner to die 
down before ceasing work for the day. 
But round about 150°C. Langer noted 
the flame becoming more luminous 
until the temperature of the gases fell 
below 100°C. Arsenic was one “ im- 





purity” suspected to be the cause, 
since the carbon monoxide was pre- 
pared from a formate-sulphuric acid 
reaction. Yet a deposit formed on a 
porcelain test-plate was bright nickel 
in place of dull arsenic, suggesting that 
a volatile nickel compound had been 
formed and decomposed. It seemed a 
peculiar suggestion in the light of 
those days; but nickel carbonyl was 
discovered as a result, and the Mond 
nickel process came after three years’ 
work, mostly at Henry Wiggin’s 
premises at Smethwick. Nickel history 
is enlivened with a number of such 
“accidental discoveries” as they are 
called. An early one came when Salter, 
of the Canadian government survey, 
noticed his compass-needle deflected 
12° from normal; and although a 
geologist found nickel deposits to be 
the reason, the matter was not taken 
further. Thomas Flanagan, working 
the C.P.R. cutting, noted gossan rock 
in which copper sulphide was found, 
yet only in 1888 was Canadian copper 
smelted near the site. Then came the 
rival extraction to the Mond process 
when Colonel Thompson, of the 
Orford Copper Company, studied the 
difficult question of separating copper 


from nickel. A pot of metal on a 
dump was discovered to have separated 
into two layers, the “metal” having 
been produced by charging matte 
into a _reverberatory furnace with 
sodium sulphate and carbon. The 
upper layer thus contained copper and 
iron in the molten sodium sulphide 
formed by reduction, and the lower 
layer nickel sulphide in the sodium 
sulphide. Since Henry Wiggin in 1896 
contacted Thompson, expressing 
interest in the Orford process, he had 
a link with both nickel extraction 
processes. 

To round off the tribute to Carl 
Langer, mention must be made of his 
great achievement at Clydach, Swan- 
sea, where 60 vears ago the famous 
refinery was built. Langer, from the 
first, had shown himself to be an 
efficient manager and administrator, 
this not only at Clydach, but also in 
association with a mining engineer, 
Mohr, when looking for Canadian 
ores for exploitation. Langer selected 
the Clydach site, lived on the spot, 
and supervised the building. He be- 
came manager and director until ill 
— caused him to retire to Switzer- 
land. 


Nickel-Chromium Casting Alloy 


IMOCAST 713C, recently intro- 
N duced in this country by Henry 

Wiggin and Company. Ltd., is 
one of a number of complex high-nickel 
casting alloys developed in recent years 
for high-temperature turbine blading. 
It combines outstanding strength with 
excellent resistance to thermal fatigue 
at temperatures up to 980°C. and is, 
therefore, of interest as a_ possible 
alternative to wrought alloys, which 
offer difficult production problems 
when developed for service at such 
elevated temperatures. In the U.S.A.. 
where cast rotor blades are considered 


acceptable for production engines and 
are, in fact. used in substantial num- 
bers, this alloy is now well-established 
and has won a reputation for reliability 
under arduous service conditions. 

Nimocast 713C is readily castable 
and develops its best properties when 
cast in vacuum. Alternatively, it can 
be cast under a protective atmosphere. 
such as argon. A heat-treatment of 
two hours at 1.170°C. followed by air 
cooling is beneficial but not essential, 
unless the maximum mechanical pro- 
perties are required. 


STRESS-TO-RUPTURE PROPERTIES 





Investment Cast in Argon 


‘As Cast’ Condition (no Heat-Treatment) 





Temp. 30-hr. Life 


100-hr. Life 


| 300-hr. Life 1,000-hr. Life 





24:5 
16°5 


28-0 
19-5 
(12°5) 

8°5 


815°C. 
870°C. 
940°C. 
980°C. 


(10-5) 
72 


21:5 18-0 


14-5 11°5 
(8-5) | ~ 





Investment Cast in Vacuum 


Temp. | 30-hr. Life | 100-hr. Life 


‘As Cast’ Condition (no Heat-Treatment) 


300-hr. Life 1,000-hr. Life 





22°8 
14-0 
10°5 


870°C. | 
940°C. 


| 19-0 
980°C. 


12-0 
8-7 


10-0 85 


| 16-5 14-5 
75 6:8 





(Figures in brackets are extrapolated values) 
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Home and Overseas 





Expansion Plans 


Incorporated in 1930, British Titan 
Products Co. Ltd. celebrated in July last 
the 25th anniversary of the company’s 
first production of titanium dioxide. 
Presenting a wallet to each employee of 
the company on this occasion, Mr. G. H. 
Beeby, British Titan’s chairman, said that 
production in their first year had been 
2,000 tons of pigment; in 1959 it would 
be nearly 90,000 tons in their English 
factories alone. 

To meet the increasing demands for 
Tioxide in the United Kingdom and over- 
seas, B.T.P. is undertaking a big expan- 
sion programme. Plans have been 
approved for extensions and entirely new 
plants estimated to cost in total some 
£14 million. 

The new development plan will extend 
the capacity of the Grimsby plant to 
85,000 tons p.a. It will include a compre- 
hensive modernization scheme to give 
greater flexibility to the whole plant and 
to allow for quality improvements and 
perhaps the manufacture of additional 
grades of pigments. The total capacity 
of the United Kingdom plants at Grimsby 
and Billingham will then amount to some 
105,000 tons p.a. 

The Australian Titan Products plant at 
Burnie, Tasmania, has been continuously 
expanded since it was opened in 1949, 
and the output is to be raised from 8,000 
to 10,000 tons p.a. by the end of 1959. 
Early in 1962 the capacity will have been 
increased to 16,000 tons p.a. Still further 
extensions will increase this to 22,000 tons 
p.a. by about the end of 1964. 

In India, the company holds interests 
in Travancore Titanium Products, whose 
production will be stepped up from 1,800 
to 3,600 tons/year by 1961. In South 
Africa, a plant is being established in 
association with African Explosives and 
Chemical Industries Ltd., to be completed 
in 1961, with an output of 10,000 tons/ 
year. 

In Canada, B.T.P. is to establish a 
company and erect a plant there at a cost 
of some £6 million. It is planned to have 
an initial capacity of 20,000 tons p.a.; 
both Rutile and Anatase will be produced 
and the plant is being designed to allow 
for big future extensions. 


Export Business 


Entitled “A Simple Guide to Prospec- 
tive Exporters,” a booklet has been 
produced by The Gauge and Tool 
Makers’ Association, Standbrook House, 
2-5 Old Bond Street, London, W.1, with 
the particular object of assisting firms 
wishing to enter the field of overseas 
trading for the first time. 

The subjects dealt with in the booklet 
include representation in foreign markets, 
how to appoint an agent, methods of 
exporting, methods of payment, etc., and 
copies are available at 3s. 6d. each, post 
free, on application to the Offices of the 
Association. 


Non-Ferrous Club 


Instead of its usual monthly ‘uncheon 
meeting, the Non-Ferrous Club has 
arranged for a dinner to be held at 
Chadwick Manor, Knowle, on Wednes- 
day, September 9, at 7.15 p.m. for 8 p.m. 

As this is a special occasion, it has been 
decided to invite ladies, together with any 


number of guests members may care to 
bring. The dinner will be followed by a 
cabaret, in which Miss Ann Shelton will 
appear, and the evening will be rounded 
off by dancing to David Rose and his 
Band. Tickets, price 35s., may be 
obtained from M. L. B. Wright at 36 
Sheepcote Street, Birmingham, 15. Dinner 
jackets will be worn. 


New Address 


From Monday, September 14, the 
address of Philipp and Lion, suppliers of 
metals and minerals, will be Chile House, 
20 Ropemaker Street, London, E.C.2. 
The firm’s telephone number and tele- 
graphic address will, however, remain 
unchanged. 


Bronze and Brass Founders 

A meeting of the Lancashire and 
Cheshire area members of The Association 
of Bronze and Brass Founders wil! be held 
on Tuesday, September 22, 1959, at the 
Engineers’ Club, Albert Square, Man- 
chester, commencing with tea at 5.30 p.m., 
when current Association business and 
any other matters which members gener- 
ally wish to raise will be dealt with. 

Following the members’ meeting, there 
will be an open meeting at 6.30 p.m., 
when Mr. W. H. Davies will repeat his 
talk on “Costing a Casting.” 


Trade with Latin America 


On his return from investigating possi- 
bilities for refractory equipment in Latin 
America, Mr. W. T. Hale, of Thomas 
Marshall and Co. (Loxley) Limited, made 
the point that, while there is an enormous 
potential for development, and foreign 
capital is badly needed, British credit 
terms are not sufficiently ‘flexible to com- 
pete with those offered by Japan and 
Germany. 

In the Argentine last year, Marshalls 
supplied £45,000 worth of equipment, 
and orders are being received for further 
supplies. A market exists for British 
refractory equipment only until such time 
as local production has expanded suf- 
ficiently to meet local requirements. In 
Brazil, where Thomas Marshall received 
an enquiry to the value of £11,000 from 
Petrobras, the refractories industry is well 
established, and such imports as are 
encouraged are of a very specialized 
nature. In Chile, there seems to be a 
welcome for new capital investment, as 
elsewhere in Latin America. 


Metal Merchants’ Golf Meeting 


Final details of the arrangements for 
the Autumn Meeting of the National 
Association of Non-Ferrous Scrap Metal 
Merchants Golfing Society are as follows: 

A dinner will be held at the Midland 
Hotel, Birmingham, on Tuesday, Septem- 
ber 22, at 6.45 p.m. for 7.30 p.m. It is 
hoped that all members, playing and non- 
playing, will attend. 

The golf meeting will take place on the 
following day, September 23, at the 
Edgbaston Golf Club, Birmingham, play 
starting at 9.15 a.m. sharp. Two rounds 
will be played. In the morning a medal 
round for the Captain’s Cup, in which 
the Veterans will also be competing for 
the Ellis-Masur Cup. In the afternoon, 


a greensome (playing the selected drive of 
each couple) against bogey. 

Players should make their own arrange- 
ments for partners in the morning round. 
Lists of members may be obtained from 
Mr. G. B. Garnham, Plantation House, 
Mincing Lane, London, E.C.3. 


New “600” Company 

A new company, George Cohen 
(Dublin) Limited, has been formed to 
undertake general machinery trading in 
the Republic of Eire. At the depot of the 
new company, Georges Place, Blackrock, 
Dublin, a contractors’ plant hire fleet is 
available, including such diverse items as 
cranes, compressors and welding sets. 
The depot also holds stocks of machine 
tools for sale. 

The general manager of the new com- 
pany is Mr. E. P. Purcell, A.M.I.C.E., and 
the board consists of Mr. Philip B. Levy, 
Mr. Felix L. Levy, Mr. D. W. Cooper 
and Mr. C. Drury. 


Nimonics on Show 


At the S.B.A.C. Exhibition at Farn- 
borough, the theme of the stand (No. 17) 
of Henry Wiggin and Company Limited 
is the progress made in the development 
of the Nimonic series of nickel-chromium 
alloys and the introduction of improved 
manufacturing techniques. These develop- 
ments enable higher operating tempera- 
tures in gas turbine engines and are of 
considerable interest to the aircraft 
industry. 

In addition to the Nimonic series of 
alloys, other nickel-containing materials 
produced by the company are featured, 
including the newly-introduced Nimocast 
nickel-chromium casting alloys. 


Works Combined 


For the past three years, the Broms- 
grove Die and Tool Co. Ltd. has operated 
a works at Suckley, Worcestershire, in 
addition to its plant at West Bromwich. 
The two works have now been co- 
ordinated, and in future all business will 
be carried out at Grove Hill, Suckley. 
The majority of the plant from West 
Bromwich has been transferred. The 
company’s new telephone number is 
Suckley 300. 


Mond Nickel at Farnborough 


Featuring the importance of its products 
to British industry, the Mond Nickel 
Company’s stand, No. 171, at this year’s 
S.B.A.C. exhibition will contain a full 
range of technical publications dealing 
with the use of nickel-containing materials 
in modern industry, with particular 
reference to the aeronautical field. 

Members of the company’s Develop- 
ment and Research Department will be 
available to answer technical enquiries 
and discuss the latest developments in the 
uses of nickel alloys in industry. 


Anti-Corrosion Treatments 


On its stand (No. 83) at the S.B.A.C. 
Flying Display and Exhibition at Farn- 
borough next week, The Pyrene Company 
Limited is exhibiting a wide range of 
specialized fire protection equipment for 
aircraft and airfields, ranging from small 
hand-operated extinguishers to built-in 
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aircraft installations and aircraft crash 
tenders. 

Also on Stand No. 83 can be seen illus- 
trations of the processes employed 
by The Pyrene Company’s Metal Finish- 
ing Division, including “Pyluminizing” 
and “Bonderizing” for the bonding of 
paint to aluminium and other metals. In 
addition, there are illustrations of the 
effective anti-corrosion defence imparted 
by a “Parkerized” and “Endurion” treated 
steel surface. The Pyrene Company plays 
a leading part in the pretreatment of 
metal components used in the aircraft and 
guided missile industries. 


Welding Electrodes 


Reductions in the price of their arc 
welding clectrodes have been announced 
by Quasi-Arc Limited, of Bilston, Staffs. 

‘The new price reductions will apply to 
all deliveries of mild steel electrodes made 
on and after Thursday, October 1 1959. 


Fifty Up! 

With the recent order for two 5,000 
ft?/hr. nitrogen plants, the Gas Atmos- 
pheres Division of The Incandescent Heat 

has now installed or has on order 
fifty nitrogen plants with capacities rang- 
ing from 500 to 32,000 ft3/hr. The 
majority of these plants are packaged 
units and can be transported in one piece. 

Production of packaged nitrogen gener- 
ators, inert gas piants and furnace atmos- 
phere generators is a small part of the 
work of the Gas Atmospheres Division, 
who also engineer and produce gas pro- 
cessing equipment and complete plants 
for the production of hydrogen, carbon 
dioxide, and synthesis gas. 


Temperature Control Courses 


The saturable core reactor forms the 
basis of the stepless temperature con- 
troller, an instrument superior to both 
the on/off and time cycling proportioning 
controllers. At the present rate of 
improvement of extrusion and moulding 
techniques, and the development of new 
materials, accurate and reliable tempera- 
ture control is becoming increasingly 
important in the plastics industry, and 
there is a growing tendency towards step- 
less control. 

These controllers are also used exten- 
sively in furnace operation, where a high 
degree of accuracy of temperature control 
is necessary. 

Courses of instruction of one day’s 
duration on the saturable core reactor are 
to be organized by West Instrument Ltd. 
The first of these is to be held on 
October 14 and 15 at the company’s 
London office. 

The lectures will be informal, and a 
proportion of the time will be devoted to 
discussion and the answering of questions. 
The talks will be given by Mr. E. L. 
Clarke, Mr. L. M. Collyer and Mr. W. 
Proudfoot. 

A brief summary of the theoretical 
background of the saturable core reactor 
will be given to those attending the 
course. 

Executives who are interested are 
invited to write to Mr. James Hartnett, 
West Instrument Ltd., 52 Regent Street, 
Brighton 1, Sussex. 


Film Festival 

An International Film Festival is to be 
held in Oxford from September 23 to 
October 2, 1959. It is the 13th Congress 
of the International Scientific Film Asso- 
ciation, at which representatives of docu- 


mentary and scientific film organizations 
from Z> countries will be taking palit. 

uring tne lu-day Congress tne dele- 
gates wui see mae than 1vU tums fiom 
overseas deaung with a wide range 
ot scientific suojects. A numoer of mums 
Maqde in Great D11tain will De snOwn, OUT 
tneir numoer wu nave to ve lumuted as it 
1s a iaaiuon Of tne Wongress lor tne mums 
trom overseas to have tne priority 
snowing. 

ine rapid growth of the International 
Scienunc rum Association, which was 
tounaed in 1¥47, remects tne imcreasing 
impo:tance of tne work. it now has a 
memoersmp of 3U nauons, many of nem 
being tne fastern buopean 1anas—aiso 


japan. 
Metal Finshing 


In coilavoration with the Education 
Committee of te institute of Metal 
Fimsaing, a course Of six lectures has 
been arranged by Borough roiytechnic, 
bo.ougn noad, Lonaon, d.xc.1, on * “Fiaung 
Snop iviaNagement ana Conuol.” Lney 
Wu De given on Luesday evenings, com- 
mencing Uctooer 6, ly>¥, at / p.m. 
Lecturers wul be Mr. bk. A. Ohard, 
AKCS., FARLC, F.LM., who wiul 
deuver mve of tne iectures, and Mr. H. K. 
Kung, manager of the Piatung and Kaduator 
Division of yauxnall Motos Lid. Appii- 
cations for aamussion to tne course snouid 
be addressed to tne Secretary, Kreak. J. 
Packer, F.C.L5., A.M.8.4.M., with the 
fee of ten shillings. 


Rustproofing Process 

By arrangement with B.B. Chemical 
Co. Ltd., the Metal Finishing Division of 
The Pyrene Company Limited is now 
marketing the “Endurion” process as an 
addition to their established range of 
“Parkerizing” rustprooting finishes for the 
treatment of ferrous metals. 

The Endurion process is a simple 
immersion treatment used in conjunction 
with Parkerizing zinc phosphate systems. 
The coating produced, which is light grey 
in colour, can be waxed, oiled or painted. 
Optionally, the natural grey coating can 
be coloured by dyeing, followed by 
waxing, oiling or lacquering. 


Order for Tube Polishing Equipment 


An order from V/O Stankoimport, 
Moscow, U.S.S.R., for two double internal 
tube polishing machines complete with 
dust extraction equipment and necessary 
ancillary equipment has been received by 
the Tube Investments subsidiary com- 
pany, Brookes (Oldbury) Ltd. The value 
of the orders is over £30,000. 

The machines are for the internal 
polishing to mirror finish of stainless steel 
tubes as used in the dairy, brewing and 
food industries. They polish two tubes 
simultaneously up to 40 ft. in length. 


Close Down 


Following upon the recent amalgama- 
tion with Associated Lead Manufacturers 
Ltd., St. Helens Smelting Company Ltd. 
is no longer continuing in business and its 
office will be closing shortly. 


Exhibition of Welding Equipment 

At an exhibition at the Rutherford 
College of Technology, Newcastle upon 
Tyne, this week, the Heating and Welding 
Department of the A.E.I. Transformer 
Division has been showing a wide range 
of its welding equipment. The exhibits 
included spot and projection welding 
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apparatus, flash butt welders and rivet 
heaters, as well as various types of arc 
welders and electrodes. 


Malayan Tin 

Malayan tin production in July totalled 
71,3U> picuies of tin concenuates, con- 
taming 3,415 toms of tin metai vasea on 
an assay vaiue of 7>-/1 per cent, accoid- 
ing to mgures issued at Kuaia Lumpur. 
June output amounted to Z,yuy tons o: un 
metal. 

At the end of July there were 40 
dredges, 342 gravel-pump munes and 47 
other un mines in Opeiation, making a 
total of 42Y active tin mines. Ane end- 
June figures were 39 dreages, 323 gravel- 
pump mines and 46 otmers, making a total 
of 4us active un munes. 


Canadian-Japanese Nickel Contract 


A three-year contract has been signed 
by Giant Nickel Mines Limited witn a 
Japanese firm tor the sale of ail nickel 
concentrates from its mine near hope, 
100 mules east of Vancouver, Canaaa. 
The first shipment to Sumitomo Metal 
Muning Company Ltd. was expected to 
leave Vancouver in February next year. 
The Giant Nickel Co. expects to compiete 
its present concentrate contract with 
the Sherritt-Gordon Refinery at Fort 
Saskatchewan, Alberta, mext January. 
The Japanese firm will pay a “somewhat 
higher” price than Sherritt-Gorgon, and 
freight expenses will be considerably 
reduced. 


Current Control 


A range of mercury-pool ignitron tubes 
for the control and rectiticauon of heavy 
alternating currents has been introduced 
by Mullard Ltd., Mullard House, Tor- 
rington Place, London, W.C.1 

Four of the tubes are intended 
primarily for welding control circuits, 
furnace control and similar applications, 
while the fifth is designed specitically for 
power rectification, and has limited appli- 
cations in A.C. control. 

The Types 5551A and 5553B tubes are 
intended primarily for use in single- or 
three-phase welding control circuits. In 
single-phase circuits, the maximum 
demand rating for two tubes connected in 
inverse parallel is 600 kVA for the 5551A 
and 2,400 kVA for the 5553B. Both tubes 
can be fitted with a thermostat to give 
control of the water flow or protection 
against overheating. 

The 5552A is intended for use in 
single-phase welding control circuits. 
Two tubes in inverse parallel have maxi- 
mum demand rating of 1,200 kVA. 
Provision is made for fitting a thermostat. 

The Type 5822A tube is designed 
especially for operation under the severe 
conditions encountered in three-phase 
frequency changer circuits for welding 
and furnace control. In this application, 
six 5822As can control up to 860 kVA for 
resistance welding and 240 kW for furnace 
control. Provision is made for fitting a 
thermostat. 


Magnesium Plant Closing 


The magnesium-producing facilities of 
the Aluminum Company of Canada 
Limited are to be suspended indefinitely. 

The magnesium plant which has 
operated as a minor division of Alcan’s 
aluminium smelting facilities at Arvida, 
Quebec, has an annual capacity of 4,000 
tons of magnesium ingot. In recent years 
the plant has operated at rates substan- 
tially below capacity, producing mag- 
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nesium mainly for to world 
markets. 

In future, Magnesium Company of 
Canada Ltd (Magcan), an associated 
company engaged in the sale of mag- 
nesium in Canada and overseas, will 
obtain its magnesium requirements 
through agreements made in Canada and 
the United States. 

Under the U.S. arrangements, Magcan 
will obtain a portion of its magnesium 
requirements from the Dow Chemical 
Company, delivering to them a pro rata 
tonnage of Alcan’s aluminium ingot in 
exchange. 


export 


Flexible Shaft Machining 


Developed specifically to meet the 
requirements of the skilled craftsmen 
engaged on high precision work, a new 
flexible shaft machine has been intro- 
duced by B. O. Morris Ltd., of Coventry. 

_ This machine, the Morrisflex 300, is a 
simple, powerful multi-speed tool, with 
outstanding characteristics of exceptional 
manoeuvrability, rapid speed change, 
constant speeds, lightness in handling and 
fine finishing qualities. 

At the touch of a finger, 3,000, 9,000 or 
15,000 r.p.m. can be produced. Drives 
to three separate shafts are incorporated, 
enabling the operator to carry out succes- 
sive operations without the necessity of 
dismounting and mounting tools. Rotary 
files and cutters, mounted points, drum 
sanders, brushes, etc., can be used to their 
best advantage with this new machine. 

Demonstrations are being arranged not 
only at the main works at Coventry, but 
in all principal centres throughout the 
country. 


Air and Fume Extraction 


Sole rights to manufacture Hudson 
hollow plastics industrial fans in the 
United Kingdom have been acquired by 
Marston Excelsior Ltd., a subsidiary com- 
pany of Imperial Chemical Industries 
Ltd., from the Hudson Engineering 
Corporation of Houston, Texas. The 
fans will be sold under the trade name 
“‘Marex.” 

Blades are made of woven glass cloth 
and pigmented epoxy resin, laminated as 
a one-piece moulding. These materials 
make a self-coloured blade, which is 
corrosion- and heat-resistant, while the 
method of construction gives blades of 
smooth surface, high strength, and low 
weight. 

Applications incluce moving hot dry 
air through heat exchangers in desert 
areas, moving hot moist air from water 
cooling towers, moving corrosive-laden air 
from chemical process vats, and in large 
volume ventilation systems. 


Mayfair Showrooms 


Showrooms in Mayfair have been 
opened by Pearson-Page-Jewsbury and 
Company Ltd., of Witton, Birmingham, 
for their ornamental brasswork. These 
are the first showrooms the company has 
had in the West End of London since the 
war, and it is hoped they will provide a 
convenient centre for trade with London, 
provincial and American buyers. 


Change of Address 


As from Tuesday, September 1, the 
address of the Bristol branch office of The 
English Electric Company Ltd. is changed 
to Equity and Law Building, 36-38 
Baldwin Street, Bristol, 1. The telephone 
number remains the same (Bristol 27304). 


The Domestic Appliance Service Depot 
remains at 155 Whiteladies Road, 
Bristol, 8. 


Die-Casting Machine Sales 


The Glasgow office of E.M.B. Co. Ltd. 
has been moved to 17 Woodlands Road, 
Thornliebank, Glasgow. The new tele- 
phone number is Giffnock 0188. 


Preventing Industrial Accidents 


Regular surveys—designed to prevent 
accidents in industry from the use of 
worn or obsolete equipment—are being 
carried out on a nation-wide scale from 
the eight district headquarters of British 
Oxygen Gases Limited. All oxy-fuel gas 
equipment in use in many major industrial 
undertakings, as well as small factories 
and workshops throughout the country, is 
examined and reports made on its con- 
dition and operating efficiency. 

The investigations, carried out as 
planned maintenance surveys and offered 
free of charge, are conducted by tech- 
nicians who, apart from investigating and 
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reporting on equipment, are also able to 
advise on greater operating efficiency with 
elimination of wastage and reduction in 
manufacturing costs. 


Titanium Production in America 


Production of titanium ingots in the 
United States totalled 1,290,319 lb. in 
June, compared with 1,597,727 Ib. in May, 
according to the US. Bureau of the 
Census. 

Domestic consumption amounted to 
1,131,870 lb. of ingot in June, compared 
with 1,640,966 Ib. in May. 

The production of titanium mill 
products in June totalled 621,614 lb. For 
the first six months of 1959, total titanium 
mill products production aggregated 
3,839,449 lb., as against 2,634,303 lb. in 
the first half of 1958. 


Imports of Zirconium Sponge 

The Board of Trade give notice that 
they are considering an application for 
the exemption from import duty of 
zirconium sponge. 


Men and Metals 


Three directors of British Insulated 
Callender’s Cables, Mr. W. C. Handley, 
Mr. D. T. Hollingsworth and Mr. F. 
Waine, have joined the board of 
Scottish Cables. 


Following his appointment as 
Financial Controller of the Group last 
year, Mr. Maurice Tattersfield, A.C.A., 
has been elected to the board of The 
George Cohen 600 Group Ltd. His 
previous posts include those of director 
and secretary of Electro Hydraulics of 
Warrington, and of Conveyancer Fork 
Trucks Ltd.; director of the Brush 
Group of Companies; and managing 
director of Brush Electrical Engineer- 
ing Ltd. Mr. Tattersfield is a Fellow 
of the British Institute of Management 
and was at one time a Governor of 
Loughborough College of Technology. 


Elected a director and vice-president 
of the company at a recent meeting of 
the board of Aluminium Laboratories 
Limited in Montreal, Dr. R. T. Parker 
recently took charge of the Banbury 
and Geneva offices of the company in 
succession to Mr. R. D. Hamer. At 
the same meeting, Dr. D. E. Thomas, 
head of the Department of Patents and 
Contracts, was appointed an assistant 
secretary. 


Formerly research manager at the 
company’s Cheltenham factory, Mr. K. 
Fearnside has been appointed to the 
board of Smiths Aircraft Instruments 
Ltd. as director of research. After 
working at the Atomic Energy Research 
Establishment, Harwell, where he did 
work in basic nuclear physics and the 
application of radioactive isotopes for 
industrial purposes, Mr. Fearnside 
became technical director of Isotope 
Developments Limited, and joined 
Smiths Aviation Division in June 1953. 

A member of the Hall-Thermotank 
group of companies, Axia Fans Ltd. 
have appointed Mr. G. B. Perry as 
managing director. He has also been 


appointed a director of Vent-Axia Ltd., 
and will retain his seat on the board of 
Thermotank Ltd., with which company 
he formerly held the executive posts of 
director, Engineering Division, and 
general manager of its International 
Products Division 


As a result of Mr. Perry’s appoint- 
ment, Mr. R. C. Adie has been pro- 
moted to be general manager of 
Thermotank’s International Products 
Division, and Mr. H. J. Watson will be 
general manager of the Engineering 
Division. 

As works manager of the roll 
foundry, Davy and United Roll 
Foundry, Billingham, Co. Durham, 
have appointed Mr. A. C. Bird, with 
effect as from September 1. Mr. Bird 
had previously been the foundry’s 
assistant works manager. 


Appointed as a director of Wilmot- 
Breeden (Holdings) Ltd. is Mr. T. J. 
Cross. 

Staff appointments in London and 
Manchester have been made by Griffin 
and George Ltd.; Mr. Edward Bentley 
is leaving Manchester to become 
London branch manager; Mr. Kenneth 
Freer becomes manager at the 
Manchester branch, and Mr. James 
Branson moves from Yorkshire to 
Manchester as_ assistant branch 
manager. 

Having been general manager of 
Invicta Electrodes Ltd., of Willenhall 
for a number of years, Mr. R. T. 
Bromfield has been appointed manag- 
ing director of the company. 


Forthcoming Meetings 





September 9—The Institution of Produc- 
tion Engineers. North Western Region. 
rey Graduate Lecture Hall of the 

Y.M.C.A., Mount Pleasant, Liverpool. 


By ect Control. ” W. MacCrimmon. 


30 p.m. 
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Metal Market News 
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strike, the June figures pub- 
lished by the British Bureau of 
Non-ferrous Metal Statistics were 
published rather later than usual, but 
the details snow an all-round improve- 
ment on May. In copper, for example, 
consumption of refined metal was 
44,761 tons against 33,367 tons in May. 
Secondary copper dropped from 14,253 
tons to 11,351 tons in June but, as will 
be seen, the June total at 56,112 tons 
was up by 8,500 tons. Stocks improved 
from 78,505 tons at May 31 to 81,477 
tons at the end of June. {n lead, stocks 
were reduced, the total of 63,135 tons 
at May 31 declining to 57,810 tons at 
the end of June. Consumption, on the 
other hand, improved from 27,280 tons 
to 30,099 tons in June. Consumption 
of zinc was also up by fully 4,000 tons, 
the relative figures being 26,167 tons in 
May and 30,221 tons in June. Stocks 
were 38,297 tons, an increase of 584 
tons. Usage of tin at 2,018 tons showed 
a rise of about 300 tons over May, 
while stocks, at 9,638 tons, were up by 
nearly 200 tons. These figures are 
certainly very good, but it must not 
be overlooked that May was a rela- 
tively poor month. However, with 
copper usage, on the basis of refined 
metal, running at the rate of over half 
a million tons per annum, there is 
obviously not much to bother about 
since this rate is certainly nearly twice 
what we were accustomed to see in 
pre-war days. L.M.E. stocks last week 
advanced by 690 tons to 15,728 tons, 
and it was probably due to this that the 
backwardation narrowed from 35s. to 
only 15s. on Tuesday last week. 
Following the annual holidays, con- 
sumption at the various plants has now 
got into its stride again and there does 
not seem to be any reason why things 
should not continue at a good rate over 
the rest of the year. Naturally, this 
depends upon the requisite copper 
being available, but U.K. fabricators 
with their long term contracts should 
be reasonably well placed. As the 
market primed up last week, the back- 
wardation increased till it reached 30s. 
on Thursday, when some 2,000 tons 
changed hands at midday. The pre- 
vious afternoon, values were firm on 
talk of excessive wage demands by 
Braden workers, with whom a new 
agreement is due for ratification at the 
end of next month. There was also 
talk of buying by Iron Curtain 
countries. On the whole, business with 
users was rather better last week, and 
it begins to look as though a rather 
more serious view was being taken of 
the likely duration of the U.S. strike. 
Certainly, the news is far from en- 
couraging at the time of writing. 
Considerable interest has been 
aroused by the report that as from 
January 1 a change in the constitution 
of the standard copper contract on the 
L.M.E. will result in the discount for 


Prssite a due to the printing 


cathodes delivered against the contract 
being reduced from £3 to £1. This 
should certainly act as an incentive to 
sellers of this type of copper. Fire 
refined 99-88 per cent remains at £3 
under the market quotation. Trading 
on Friday’s midday market was no 
more than 1,200 tons, but the cash price 
advanced by £3 10s. Od. from the 
previous afternoon to £236, with three 
months at £233 15s. Od., the back- 
wardation therefore being £2 5s. Od. 
In the afternoon, the market was even 
firmer with cash at £236 15s. Od., and 
three months at £234 10s. Od. Ona 
turnover of 12,445 tons, cash closed 
£3 5s. Od. up on the week, and forward 
£2 15s. Od., the backwardation being 
£2 5s. Od. Tin was unchanged at 
£793, both positions on a turnover of 
475 tons. Lead lost 22s. 6d. August, 


and 12s. 6d. November, 6,425 tons 


changing hands to close at £72 5s. Od. 
and £73 15s. Od. for the respective 
positions. Zinc was up 10s. August at 
£86 10s. Od., and also 10s. better for 
November at £85. The turnover was 
about 5,000 tons. 


New York 

Towards the middle of last week, 
Commodity Exchange copper was 
softer on selling influenced by the 
decline in London and quiet conditions 
in physical copper here. 

The volume of dealings was fair. 
Dealers reported negligible consumer 
interest in copper, even at 324 cents, 
consumers being well covered for the 
time being. 

Lead sales were quiet, while zinc 
business was reported as_ excellent. 
Lead futures were barely steady. Tin 
was quiet and steady. 

At the week end Commodity Ex- 
change copper was firm and nearbys 
were up more than half a cent on 
covering and new buying in active 
dealings. Lead and zinc futures were 
steady. Copper traders showed interest 
in the terms of the American Metal 
subsidiary settlement giving a 21-6 
cents package wage increase over two 
years, but expressed doubt that the 
Carteret settlement means a major 
break in the dispute. 

Meanwhile, dealers and American 
Metal Climax indicate fair to active 
buying interest by consumers today in 
copper. Sales at from 33 to 33} cents 
per lb. were reported. American 
Metals are selling not as a custom 
smelter, but as a merchant or agent for 
copper producers. 

Tin was quiet but steady. Lead and 
zinc were moderately active. 

The price of silver held unchanged 
at 91 cents a fine ounce. Demand has 
been satisfactory for the time of year, 
but big users have found it necessary 
to buy from the U.S. Mint because 
commercial sellers have had their in- 
take sharply reduced by strikes. 


The General Services Administra- 
tion announced in Washington that 
under agreements reached with the 
International Nickel Company of 
Canada, Limited, the U.S. would be 
relieved of all existing obligations to 
purchase nickel from that company for 
the Government stockpile. 


Birmingham 

Industrial activity is rising gradually 
in the Midland area and, now that the 
peak of the holiday season is over, 
manufacturers look forward with con- 
fidence to steady trade over the re- 
mainder of the year. Engineering 
industries are steadily employed. New 
contracts recently given out for railway 
rolling stock will help local factories 
engaged on this class of work, foliowing 
a period during which operations in the 
building shops were below capacity. 
In heavy electrical engineering the out- 
look is satisfactory, and several firms 
are engaged on contracts for nuclear 
power stations. The building trade is 
extending its demands for ferrous and 
non-ferrous castings. 

Improvement in the iron and steel 
industry is closely connected with the 
motor trade, which has increased its 
buying of steel sheets and iron castings. 
In the recovery which has taken place 
in output of iron castings this year, the 
Midland area figures compare favour- 
ably with every other district. There 
has also been improvement in the 
demand for tubes and pipes for the 
oil industry. Steel mills have better 
order books for all classes of light steel, 
but particularly sheets and __ strip. 
Demand for heavy steel joists and sec- 
tions lags behind somewhat in com- 
parison with the rest of the trade. 


Paris 

During the past week, activity was 
still reduced on the Paris scrap market, 
as a result of the summer holidays. A 
firmer tone was evident, however, for 
copper and brass in unison with 
foreign advices. Other scrap metals 
were neglected. 


Zurich 


On the Swiss precious metal market, 
turnover continued to increase in the 
past week. According to trade sources 
the increase was due, in part, to pur- 
chases by the watch, jewellery and 
electrical industry for the Christmas 
trade. The largest increase was regis- 
tered in demand for silver and gold, 
but there was also a slight increase in 
buyers’ interest in palladium. Trade 
in platinum remained weak, but trade 
circles believe the usual increase in 
demand for platinum for the jewellery 
trade in the autumn will result in a 


pick up in trading. 
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Non-Ferrous Metal Prices 
London Metal Exchange 


Thursday 27 August to Wednesday 2 September 1959 
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Primary Metals 

All prices quoted are those available at 2 p.m. 2/9/59 
s. d. 
Aluminium Ingots.... ton 186 Copper Sulphate .... ton é 0 0 
Antimony 99-6% ...- 5 197 
Antimony Metal 99%.. 190 
Antimony Oxide...... 180 

Antimony Sulphide 
Lump 190 

Antimony Sulphide 
Black Powder 205 
400 


ooow 


Silicon 98% 
Silver Spot Bars 
Tellurium 


_ 
~ 


Lead English 
Magnesium Ingots.... 

Notched Bar 

Powder Grade 4 - 

Alloy Ingot, A8 or AZ91 ,, 
Manganese Metal.... ton 245 
Mercury 
Molybdenum ...... «- Ib. 1 10 
Nickel 


-_ 


Bismuth 99-95% 
Cadmium” 99:9% .... 
Calcium 

Cerium 99% 


*Zinc 


irgi Be aes 85 13 
Dust 95/97% 114 0 
ass —- » 120 0 
Columbite.... per unit ranulate 99+ % ° 110 13 
Copper H.C. Electro.. ton 237 5 0 Granulated 99-99 + % 124 5 

ire Refined 99-70% » 2-35 8 nom. * Duty and Carriage to customers’ works for 
Fire Refined 99-50% o ane 3% Osmiridium ........ 5; nom. buyers’ account. 
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Foreign Quotations 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 





Belgium Canada France Italy Switzerland United States 
fr/kg <> {£/ton c/lb £/ton fr/kg —=£/ton lire/kg <=£/ton frikg=~£/ton c/lb={/ton 





Aluminium 22.50 185 176 225 168 375 221 5, 2.50 212 10 26.80 214 10 
Antimony 99.0 220 163 445 262 10 29.90 232 0 
Cadmium 1,300 975 120.00 960 O 


Copper 


Crude 
Wire bars 99.9 262 12 6 


Electrolytic 32.50 23950 29.00 238126 324 2.75 233176 30.00 
Lead 10.50 86 15 106 9776) 88 74176 13.00 
Magnesium 
Nickel 70.00 578 5 900 708 0 | 7,50 637 10 74.00 
Tin 112.25 826 2 6 885 0 | 9.70 824 12 6102.50 
Zinc 

Prime western | 11.50 95 11.00 

High grade99.95 12.10 100 
High grade99.99 12.50 103 


Thermic 
Electrolytic 112 126/105 8926 12.25 
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Non-Ferrous Metal Prices (ntinved) 





Aluminium Alloy (Virgin) £ 


BS Bod BO Os Oo Ot Ot 
PRANDANNDHOHEYY 


oooooecoocoocooso # 


setatailatins Alloys dceitieiet 


ton 153 
163 
178 
189 


B.S. 1490 L.M.1 .... 
B.S. 1490 L.M.2 .... 
B.S. 1490 L.M4 .... 5 
B.S. 1490 L.M.6 .... 


*Aluminium Bronze 
BSS 1400 AB.1...... ton 236 
BSS 1400 AB.2...... ~ wee 


Prices vary according to dimensions and quantities. 


Aluminium 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 
Circles 22 
Circles 18 
Circles 12 
Plate as rolled 
Sections 
Wire 10 S.W.G. .... 
Tubes lin. o.d. 


PRARRKDDD 
444444444 
aagaAmaADD 


Aluminium Alloys 
BS1470. 
Sheet 
Sheet 
Sheet 
Strip 
Strip 18 


Strip 
BS1477. HP30M. 
Plate as rolled 


QOQOOAO 


PARMA 
* d4a44a- 


Sheet 
Sheet 
Sheet 
Strip 


18 S. 
2 «Sz 


p 3 
BS1477. HPCI5WP. 
Plate heat treated. . 
BS1475. HGI1OW. 
Wire 10 S.W.G. 
BS1471. HT10WP. 
Tubes lin. o.d. 16 
S.W.G. 
BS1476. HE1OWP. 
S 


Brass 
Brazed Tubes 


Drawn Strip Sections 


Extruded Bar 
Extruded Bar (Pure 
Metal Basis) 


0 
0 


Ingot Metals 


All prices quoted are those available at 2 p.m. 2/9/59 


CoCOoCOoOCOCOCOCOCSCS & 


*Brass eee a — Copper 
BSS 1400-B3 65/35 .. ton 156 6 0 

BSS 249 ~ — 

BSS 1400-B6 85/15 .. 200 0 0 


*Gunmetal 
R.C.H. 3/4% ton .... 
193 
203 
242 


253 


Silicon Bronze 


(88/10/2/1) BSS 1400-SB1 


(88/10/2/4) 


*Manganese Bronze 
BSS 1400 HTBI1.... 
BSS 1400 HTB2.... 
BSS 1400 HTB3.... 


Nickel Silver 
Casting Quality 
”» ”» 
” »”» 
*Phosphor Bronze 
B.S. 1400 P.B.1.(A.1.D. 
released) » 289 0 
Be tee dsr sss 6» 23 0 
* Average prices for the last week-end. 


Solder, soft, BSS 219 
Grade C Tinmans.... 
Grade D Plumbers. : 

d 


185 
202 
214 

Solder, Brazing, BSS 1845 


230 Type (Granulated) Ib. 


232 
250 


12% 
1 


Semi-Fabricated Products 


& NWN WWWNHNNWHD 


oe BY BPEOUEYW NH WHWWWW 


The following are the basis prices for certain specific products. 
Lead 
Pipes (London) 
Sheet (London) 
Tellurium Lead .... ,, 


Nickel Silver 
Sheet and Strip 7% .. 
Wire 10% 


Phosphor Bronze 


Brass 
Condenser Plate (Yel- 
low Metal) 
Condenser Plate (Na- 


- ton lll 5 O 
» we 8 6 
£6 extra 


Titanium (1,000 Ib. lots) 
Billet 44” to 18” dia... Ib. 
Rod 3” to 4” dia. “ 
Wire -036” — -232” dia. ,, 
Strip -003” to -048” .. ,, 
Sheet 8’x 2’. 20 gauge _,, 
Tube, representative 

average gauge 
Extrusions 99 


95/- 


ip 
Plain Plates 
Locomotive Rods .... 
H.C. Wire 
Cupro Nickel ton 121 15 0 
3 6; i nom. 


Domestic and Foreign 








Merchants’ average buying prices delivered, per ton, 1/9/59. 


Aluminium 
New Cuttings 
Old Rolled 
Segregated Turnings 


Brass 
Cuttings 
Rod Ends 
Heavy Yellow . 
Light 
Rolled 
Collected Scrap 


158 
148 
123 
117 
150 
120 
142 


Copper 
Wire 213 
i 206 
201 
195 


Old Zine 
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Financial News 





Albright and Wilson Ltd. 


In the six months to June 30, 1959, 
group. net profit rose to £1,122,000 from 
£793,000 in the corresponding period of 
1958. The 1958 full year’s net profit was 
£1,787,000. 

Unaudited results, six months to June 
30: trading profit £3,328,000 (£2,453,000), 
depreciation £1,103,000 (£911,000), taxa- 
tion £1,103,000 (£749,000), group net 
profit £1,122,000 (£793,000). 


The Antiference Group 


Group net profit for the year to 
March 31, 1959, was £278,202 (£263,686). 
Dividend of 40 per cent (same). Fixed 
assets £404,215 (£293,773). Net current 
assets £1,000,476 (£933,123). Reserves 
£777,571 (£557,105). Future tax £189,400 
(£232,071). Commitments £61,000. 


British Titan Products Company 


Group trading profit, 1958, amounted 
to £4,127,431 (£3,589,440). After depre- 
ciation of £1,245,406 (£1,021,766), and 
special depreciation of £550,000 (nil), tax 
£864,914 (£1,189,907), etc., the net profit 
was £1,312,198 (£1,199,002). £322,000 
(£554,000) is being placed in reserves, 
dividends £833,482 (£558,708), forward 
£526,884 (£370,168). Net current assets 
£4,075,931 (£3,805,165). Fixed assets 
£10,812,044 (£9,966,156). Commitments 
£1,072,262. 


Murex Ltd. 

Group net profits (1958-59) of £334,034 
compared with £291,650. Dividend cut 
24 per cent to 15 per cent. Fixed assets 
rose from £2,671,432 to £2,880,269. Net 
current assets £3,755,880 (£3,892,260). 
Net assets £6,776,185 (£6,688,728). 


John G. Stein 


Interim dividend of 5 per cent is being 
paid on £1} million Ordinary capital. 


Monsanto Chemicals 


Net sales amounted to £8,726,720 for 
the first half of 1959, compared with 
£7,489,848 for the corresponding 1958 
period. 

Net income for the six months was 
£371,611 (£247,642), after charging esti- 


mated taxes of £348,400 (£284,100). 

A maintained interim of 5 per cent is 
declared on the £5.4m. Ordinary capital. 
The previous year’s total was 134 per 
cent. 


Manley and Regulus Ltd 

Dividend 124 per cent (same). Net 
profit (parent company) year to April 30, 
1959, is £32,706 (£18,000). Fixed assets 
of subsidiaries £200,955 (£203,515), cur- 
rent assets £265,597 (£299,856), and 
liabilities £149,572 . (£155,443). Parent 
assets: Fixed £92,557 (£93,451), sub- 
sidiaries £144,725 (£137,302), investments 
£142,895 (£143,809), and current £236,047 
(£214,354). Liabilities £121,836 (£96,915). 


New Companies 


The particulars of companies recently 
registered are quoted from the daily 
register compiled by Jordan and Sons 
Limited, Company Registration Agents, 
Chancery Lane, W.C.2. 


H. B. Fillers Limited (632213), 293 
Etruria Road, Etruria, Stoke-on-Trent. 
Registered July 8, 1959. To carry on 
business of manufacturers of and dealers 
in ceramic and refractory materials and 
preformed sections used in the foundry, 
mining industry and manufacture of 
paints, vitreous enamels, etc. Nominal 
capital, £5,000 in £1 shares. Directors: 
Harold J. Horton, Jocelyn Horton, Geo. 
Benbow and Marjorie Benbow. 


Iifex Metals Limited (632644), 185 
Wardour Street, W.1. Registered July 14, 
1959. To carry on business of research 
workers, specialists and advisers in con- 
nection with heat and other treatment of 
metals, etc. Nominal capital, £100 in £1 
shares. Directors: Michael K. Kaye and 
Ronald D. K. Kaye. 


Pressure Moulds (Birmingham) Limited 
(632733), 559 Birmingham Road, Broms- 
grove, Worcs. Registered July 15, 1959. 
To carry on business of mechanical and 
general engineers, etc. Nominal capital, 
£100 in £1 shares. Directors: John A. 
Middleton, Zena M. Middleton and 
Frank F. Healey. 





Scrap Metal Prices 





The figures in brackets give the English equivalents in £1 per ton:— 


West Germany (D-marks per 100 kilos): 
Used copper wire (£205.17.6) 235 
Heavy copper (£201.10.0) 230 
Light copper (£170.17.6) 195 
Heavy brass (£118.5.0) 135 
Light brass (£96.12.6) 105 
Soft lead scrap (£56.0.0) 64 
Zinc scrap (£38.12.6) 44 
Used aluminium un- 

sorted (£105.2.6) 120 
France (francs per kilo): 
Electrolytic 
scrap 
Heavy copper 
No. 1 copper wire .. 
Light brass 
Zinc castings 
Lead 


(£187.12.6) 250 
(£187.12.6) 250 
(£172.12.6) 230 
(£122.0.0) 160 

(£51.0.0) 68 

(£69.0.0) 92 
(£129.12.6) 173 


Italy (lire per kilo): 

Aluminium soft sheet 
clippings (new) (£200.15.0) 340 
Aluminium copper alloy{£132.17.6) 225 
Lead, soft, first quality (£77.5.0) 131 
Lead, battery plates (£43.0.0) 73 
Copper, first grade (£221.5.0) 375 
Copper, second grade (£209.10.0) 355 

Bronze, first quality 
(£203.2.6) 345 


machinery 
Bronze, commercial 

(£174.10.0) 295 
(£144.10.0) 245 


gunmetal 
(£237.17.6) 225 
(£135.17.6) 230 


(£65.0.0) 110 
(£50.2.6) 85 


Brass, bar turnings . . 

New zinc sheet clip- 
pings 

Old zine 
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Imperial Aluminium Company Limited 
(632328), Barrington House, 59-67 
Gresham Street, E.C.2. Registered 
July 23, 1959. Nominal capital, £2,695 ,000 
in £1 shares. Directors not named. 


Southern Metal Products (Peacehaven) 
Limited (632991), 27 South Coast Road, 
Peacehaven, Sussex Registered July 17, 
1959. To take over the business of 
precision engineers known as Southern 
Metal Products carried on at Sunview 
Ave., Peacehaven, by L. G. C. Gillett. 
Nominal capital, £200 in £1 shares. 
Directors: Leslie G. C. Gillett and Mrs. 
Barbara H. Gillett. 


Barbican Metal Co. Limited (633178), 
4 New Zealand Ave., Barbican, E.C.1. 
Registered July 21, 1959. Nominal capital, 
£100 in £1 shares. Director: Mrs. Lily 
Barker. 

Chesham Electro Plating Company 
Limited (633357), la Bois Moor Road, 
Chesham, Bucks. Registered July 23, 
1959. To take over business carried on 
at Chesham as Chesham Electro Plating 
Company, etc. Nominal capital, £300 in 
£1 shares. Directors: James H. Baars, 
Gordon L. Stevenson and Albert H. 
Jiggins. 

Redditch Industrial Finishing Develop- 
ments Limited (653512), Beoley Mill, 
Beoley Road, Redditch, Worcs. Regis- 
tered July 24, 1959. Nominal capital, 
£6,000 in £1 shares. Directors: Richard 
Bennett and Albert G. Griffin. 


Trade 
Publications 


About Crucibles—The Morgan Crucible 
Company Limited, Battersea Church 
Road, London, S.W.11. 

A useful three-fold brochure in colour 
has been issued under the title of “Your 
Crucible,” and is intended as a general 
guide for the care and use of crucibles. 
It has been made as concise as possible 
and is designed to help the foundryman 
to get the best from his crucibles and 
maximum efficiency from crucible melting. 


Keetona Shears. — Keeton Sons and 
Company Limited, Greenland Road, 
Sheffield, 9. 

This booklet details the new “Keetona” 

4 in. shear, which incorporates many new 
features such as instantaneous clutch 
engagement, easy accessibility for blade 
changing, efficient one-point lubrication, 
and toggle action mechanical hold-down, 
or, alternatively, hydraulically-operated 
hold-down. 


Ficep Shearing Machines.—Thos. W. 
Ward Limited, Albion Works, Sheffield. 
New literature has just been issued 

dealing with these machines, giving speci- 

fications, illustrations and considerable 

data. It should be noted that Thos. W. 

Ward Limited are the sole U.K. dis- 

tributors of these machines. 


Controlled Heat and Air.—The Incan- 
descent Heat Company Ltd., Cornwall 
Road, Smethwick, Birmingham. 

A new bulletin issued by this company 
deals with processing equipment for the 
electrical industries. Emphasis is placed 
on the “Chal” plant, which is available 
for use in such processes as coating and 
baking, transformer drying, paint drying, 
enamel drying for copper wire, and 
insulator drying, etc. A number of illus- 
trations are included showing plant 
installed. 








Metal Industry, 4 September 1959 


THE STOCK EXCHANGE 
Turnover Continued Heavy And Prices Generally Well Maintained 








Div. FOR 
ISSUED AMOUNT MIDDLE PRICE LAST Div. FOR Div. 1958 
CAPITAL OF SHARE NAME OF COMPANY +t SEPTEMBER FIN PREV. YIELD HIGH LOW 
. 4-RISE—FALL YEAR YEAR 





é é Per cent Per cent 

4,435,792 Amalgamated Metal Corporation ... 27/- —3d 6 
400,000 2j- Anti-Attrition Metal , aM 1/3 6 
41,303 829 Stk. (€1) Associated Electrical Industries a 61/- —1/- 4 
1,613,280 1 Birfield ... . os = 60/- 6d 5 
3,196,667 1 Birmid Industries Pee = 82/- 4 
5,630,344 Stk. (£1) Birmingham Small Arms inn ase 45/14 13d 4 
203,150 Stk. (£1) Ditto Cum. A. Pre’, 5% ... ie 15/6 6 
350,580 Stk. (£1) Ditto Cum. B. Pref. 6% ... we =: 18/105 6 
500,000 1 Bolton (Thos.) & Sons ibs os 33/9 5 
300,000 1 Ditto Pref. 5% 15/6 6 
160,000 1 Booth (lames) & Co. Cum. Pref %, 29/6 6 
1,500,000 Sex. (£1) British Aluminium Co. Pref 6% .. 20/6 5 
17,247,070 Sck. (€1) British Insulated Callender’s Cables 53/3 124 4 
3 

4 

4 

7 

7 

0 


23/3 
1/3 
54/- 
46/9 
72/- 
36/14 
15/- 
17/9 
27/6 
14/- 
20/- 
18/9 
46/3 
49/3 
12/3 
1/3 
22/6 
15/3 
2/104 
59/- 
43/14 
12/- 
36/74 
30/- 30/- 
30/- 40/6 
32/6 39/3 
63/6 67/6 
6/74 8/3 
16/44 18/14 
28/74 30/9 
75/- 57/9 
14/114 15/9 
we 19/9 
7/6 9/74 
33/9 38/- 
16/- 17/14 
1545 169 
15/44 16/9 
29/74 47/- 
25/- 28/9 
5/3 6/- 
41/- 45/- 
38/9 45/- 
13/9 14/14 
ee 6/3 
44/74 73/3 
8/44 9/- 
22/- 22/9 
69/- 83/6 
43/6 45/- 
17/6 18/- 
41/- 58/9 
9/6 11/14 
27/9 27/3 
18/- 18/74 
42/6 45/6 
15/104 16/3 
72/- 86/- 
29/9 36/3 
14/3 15/9 
20/6 23/- 
83/- 87/3 
39/9 46/6 
8/84 10/14 
32/3 21/6 22/9 
7/14 4/114 5/44 
13/9 13/6 13/- 
3/9 2/9 3/14 


17,047,166 Stk. (£1) British Oxygen Co. Ltd., Ord. 66/9 +1/9 10 
1,200,000 Sek. (5/-) Canning (W.) & Co. ... 3 aa 15/14 —4hd. 25+ *24Ct 
60,484 1f- Carr (Chas.) P Pe : 2/9 1}d 124 
555,000 1 Clifford (Chas.) Led. ‘ , 27/- +2/- 10 
45,000 1 Ditto Cum. Pref. 6% ot , 17/- +3d 6 
250,000 2/- Coley Merals oa 7 3/- 15 
10,185,696 1 Cons. Zine Corp.t ‘ die sat 67/6 15 4 
1,509,528 1 Davy & United , ous ke 74/3 -1/9 30t 4 
6,840,000 5/- Delta Meral a pm 18/- 31t 4 
5,296,550 Stk. (£1) Enfield “py Mills Led. one ot 56/9 15 5 

750,000 1 Evered & Co. one seis 35/9 10§ 5 
18,900,000 Stk. (€1) General Sa Co. ; oe 38/3 10 5 
1,500,000 Sek. (10/-) General Refractories Ltd... sale 37/9 ' 20 5 
401,240 1 Gibbons (Dudley) Led. ove ‘an 64/- : 16} 5 
750,000 5/- Glacier Metal Co. Led. eige: 114 6 
1,750,000 5/- Glynwed Tubes , we 22/- : 20 4 
5,421,049 10/- Goodlass Wall & Lead tadesston ” 39/- . 13} 3 
342,195 1 Greenwood & Bartley 7 -- «©105/- 30 5 
396,000 5/- Harrison (B’ham) Ord. “a hee 19/74 - "174 4 
150,000 1 Ditto Cum. Pref. 7% pe 19/3 7 
1,075,167 5/- Heenan Group ‘ on 9/104 5 
236,958,260 Sek. (£1) Imperial Chemical Sedesnites wat 42/- 3 
34,736,773 Stk. (€1) Ditto Cum. Pref. 5% _ rae 17/9 5 
14,584,025 oe International Nickel ... ‘ 181 2 
300,000 1 Johnson, Matthey & Co. Cum. Pref. 5%, 16/3 6 
6,000,000 1 Ditto Ord ro ~~ 43/9 3 
600,000 10/- Keith, Blackman - ws uaa 31/3 4 
320,000 4/- London Aluminium .. ad ial 6/6 6 
765,012 1 McKechnie Brothers Ord. ... heh 41/3 7 
1,530,024 1 Ditto A Ord. saa can in 38/9 i 
S/- Manganese Bronze & Brass ... sha 14/6 7 

6/- Ditto (74% N.C. Pref.) ... ma 6/- 7 

Stk (€1) Metal Box ‘ one .. 60/3 + 3 
8 

7 

7 

3 

6 

6 

3 

6 

3 

5 

6 

3 

6 

6 

6 

3 

4 

5 

4 

6 

8 

7 


- = _ 


= 


Stk. (2/-) Metal Traders ... ‘ ee ee 12/3 

1 Mint (The) Birmingham het — 27/6 

5 Ditto Pref. 6% a = ... 80/- 

Sek. (€1) Morgan Crucible A ... ‘a “ 56/6 

Sck. (£1) Ditto 54% Cum. 1st Pref. re 18/3 

Stk. (£1) Murex ... ida ea 47/9 

S/- Ratcliffs (Great Bridge) ase ion 11/6 

10/- Sanderson Bros. & Newbould sel 41/- 

Stk. (5/-) Serck .. = coe | 23m 

Stk. (£1) Stone-Platt ledusertes aud nd 51/6 

2 928,963 Stk. (£1) Ditto 54% Cum. Pref... ae 17/6 
18,255,219 Stk. (£1) Tube Investments Ord nie oes 91/6 
41,000,000 Stk. (£1) Vickers in Si ah 32/- 
750,000 Stk. (£1) Ditto Pref. 5% = ese iets 15/- 
6,863,807 Stk. (€1) Ditto Pref. 5% tax free ... uae 22/- 
2,200,000 1 Ward (Thos. W.), Ord “oe ..  100/9 
2,666,034 Stk. (€1) Westinghouse Brake ... a ios 45/6 
225,000 2/- Wolverhampton Die-Casting es | 10/14 
591,000 S/- Wolverhampton Metal ia mas 32/3 
78,465 2/6 Wright, Bindley & Gell po aa 7/15 
124,140 1 Ditto Cum. Pref. 6% ane “os 13/9 
150,000 1f- Zinc Alloy Rust Proof on a 3/6 


— 
WOOWHROHRLOHARROWWOWORGORWOOHRHAHRODWOBROWUAWWODLVDONMOWVOWVOCOWWOAWOABROBOOAADWoOUW 





*Dividend paid free of Income Tax. fincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. ft and 100% Capitalized issue. @ The figures given 
relate to the issue quoted in the third column. A Calculated on £7 8 9 gross. Y Calculated on 114% dividend. ||Adjusted to allow for capitalization issue. 
E for 15 months. D and 50% capitalized issue. Z and 50% capitalized issue. B equivalent to 124% on existing Ordinary Capital after 100% capitalized 
issue. And 100% capitalized issue. XX Calculated on 174%. C Paid out of Capital Profits. E and 50% capitalized issue in 7% 2nd Pref. Shares. P Interim 
dividend since reduced. § And Special distribution of 24% free of tax. R And 334% capitalized issue in 8% Maximum Ordinary 5/- Stock Units. 
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ERE 
‘RUSCOE TURNER © > CASTING MACHINE 


CASTING CAPACITY Small Excavation Cost 


The die moulds, each 3 in. to 4 in. long 

are arranged for water-cooling and are Completely New Method 
carried on a hinged table on the upper 

platform of the machine. Billets can be Low Running Cost 

cast as follows: up to 24 in. dia. by 10 ft. 

long can be cast mer Two billets sim- Cheapest and most reliable 
ultaneously up to 15 in. dia. Four billets means of Semi-Continuous 
from 6 in. to 12 in. Six billets up to 6 in. Casting. 

dia. Rolling slabs from 1 to 5 according 

to size required. 


Patent Nes., 


British 

617499 - 733913 - 19288j53. 
Ccnadian 

646220 


Australian 
19997/53. 


Produces the highest 
quality billets. Maintenance 
costs practically nil. We 
can supply with machine 
Die Moulds, Pouring Box 
and Distributors. 





| ROLSAN ENGINEERING LIMITED 





2, FREDERICK BIiRMItNGHAM 


TEL ePH ONE: e644 97 





a 
Rute eee 


COPPER 
ALUMINIUM 
& LIGHT ALLOYS 
BRASS TURNING RODS 


qe to 8 ins. & p 
TUBES - SHEETS - WIRES « FLAT te ‘ 
HEXAGON ~- SQUARE RODS ie W SEN A e R 
IN BRASS <«- PHOSPHOR 
BRONZE : & co. LTD. 
Screws < Rivets and Small 
Machined Parts & 115-121, ST. JOHN ST. 


Maxwell Frames 
LONDON, E.C.I. 


Phone: CLErkenwell 5937 Grams: DAUNTING LONDON 
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NON-FERROUS 
METALS 
RESIDUES 
SCRAP 


Brookside j 
Metal Co., Ltd. HOT BRASS PRESSINGS 


(OWNED BY METAL TRADERS LTD) ane ove thas Brat NG : 


WATFORD FOUNDRY and GENERAL ENGINEERING 
TRADES 


BY-PASS ROAD, WATFORD, HERTS. 


Tel: WATFORD 26474 (10 lines) Telex London 28457 AS R ( ) ( : AT , r p R ; ‘ SI \ ( : : : v : . . “ 
Rranch Werks: TAREE S0G, ERASTEG, CERES. ‘ ae INGCR ( ET RO poe B | a | ‘ GHA Angers 
Tel: Reading 54474/5 Le XX O D, RMING { 


TINT TTX Y LY C1) [agg || Buack seam cruciate Furnaces | 
COPPER a a 


RON. FERROUS 
METAL INGOTS 


fo alle 


‘yes SPECIFGATION 


Prompt Aelanaries : Superior P ERFORMANCE 


AFINE STAR 























ACTORS : 
FAST MELTING - ~- Gain of 15 mins/hour 


RHONDDA METAL Co, Lr Eaucrsies” 2 2 2 489 longa We 
Telnet GLAM. - = + Specification assure 








Free demonstration at your works. 


MIDLAND MONOLITHIC FURNACE LINING CO. LTD. 
GOOSE LANE, BARWELL, LEICESTER 


|, HAY HILL, LONDON, W.! [| arcane ney 


aoe © 2 8ed, & MAYFAIR 4654 
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Roper 


METAL 
DISTRIBUTION 
LADLE 


Push Traverse on 
Monorail 


Electrically Operated 
Pouring 


Holding Furnace 
Launder 
as shown above 


E. A. ROPER & CO. LTD. 


FOUNDRY ENGINEERS, KEIGHLEY, YORKSHIRE. 
Tel: Keighley 4215/6 Grams: Climax, Keighley 








We've got 
ingots all 
weighed up... 


....and have had for some time judging by the number of 
repeat orders simply asking for “same as before.” We've 
long recognised the importance of consistency and — by 
taking great pains in every stage of production, make up, 
and aaods of each order—we believe we’ve ensured 
standards of the highest uniformity. 

It is all part of the policy which keeps us in the forefront 
of ingot metal manufacturers. 


Chalmers make sound ingots\ 


E. CHALMERS & COMPANY LIMITED 
Newhaven Rd., Leith, Edinburgh, Scotiand 
Telegrams & Cables: “GILES’* Edinburgh Telex 


Telex 72-2 
Telephones: 36611 (9 lines) 





UNION 
oF Nii - jie) 5 


TRADE Mapn 


RARER METALS... 


UNION CARBIDE can now 
supply a number of the rarer 
metals, many of which are 
available in a very high 
purity grade 


—JYDEOXDOOO 


. AND THEIR COMPOUNDS 


Over 70 compounds of the rarer metals 
are available and include oxides, 
nitrides, borides, carbides, chlorides, 
phosphides, sulphides, phosphates, 
selenides, acetylacetonates and 


carbonyls. 
CATALOGUES OF DATA SHEETS 


giving the composition and properties of the 


metals and compounds can be obtained on request. 


UNION CARBIDE LTD. ALLOYS DIVISION 
103 Mount Street,London W.! 


ze The: term “Union Corbi’ isa rete math 
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We are second to 
none for our cash on 
collection buying of all = The 


WOLV 
ILITY = NON-FERROUS TRADING & ris che a 


| MARY ANN ST., WOLVERHAMPTON 
: Therefore when Selling PHONE: WOLVERHAMPTON 26017-8 
Contact 














FULL CASH SETTLEMENT ON COLLECTION 





Authorised Distributors IV AG N FS] [| iV 
of all types of 
NICKEL ANODES you get more than a metal from 


CARBON 
DEPOLARISED 


ELECTROLYTIC 

ft As sole producers of pure magnesium 

p34 CAST in Great Britain, and as the recognised authorities 
yt ROLLED on every aspect of magnesium technology 

Also Anodes in all other we offer a complete service from 

He ae : design to production 


(| J : CADMIUM - COPPER - we sell magnesium and its alloys 





LEAD-- TIN : ZINC - etc. 


DEUTSCH & BRENNER 


em tt ee 


we buy magnesium scrap 


Magnesium Elektron Limited 
Clifton Junction Manchester Swinton 2511 
HARFORD STREET, BIRMINGHAM, 19. | Also at London Office: 5 Charles II Street SW1 Trafalgar 1646 
1 ee Cardiff, Tel: 31833; Magnesium Elektron, Inc., New York 20, USA 
Telegrams: AMICABLE, B’HAM Manchester Tei. Gatley 6418 








TUBES FOR THIS—AND TUBES FOR THAI 


MANUFACTURERS OF | |ae) BARNETT ITD. 


SMALL BRASS 
AND COPPER VICTOR ROAD, LONDON, N.7. 


SPECIALIZE IN 
NON-FERROUS 
SCRAP METALS 


Members of the National Association of Non-Ferrous Scrap 
Metal Merchants. 





26/38 WAINWRIGHT STREET, BIRMINGHAM 6 
Telegrams: “ Astube B’ham 5° Telephone EASt 0236 


LONDON OFFICE, 179-181, Vauxhall Bridge Road, London, S.E.1. 
Telephone: Tate Gallery 8843 


NORTHERN OFFICE, iu inne Square, Harrogate TEL: ARCHWAY 546! (5 LINE S) 


en 1 Ml 6721 
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We are buyers of 


cadmium 


Re. scrap 








wee APRA EF eM eM aM SUININIRF EME MeN 


JOHNSON & SONS’ 
SMELTING WORKS LTD. 


(Late John Johnson 1743) 
LY A Lak Lak el hel inl el a a he Le be he el tl el a ae el Ll hel del a 


CREEK WORKS, eo 
ENFIELD MIDDX. 


Telephone: HOWard 1677 

Telegrams: Cauterism, Enfield 

ond at 

104 Spencer Street, Birmingham 18 
Telephone: NORthern 1275 


PNARF RFE, 
Pld Lal “tal bel bel de ai 


yw 





Melters to the Bank of 
England 


Refiners and Dealers in 
the Precious Metals 


Smelters and Metallurgists 











“VORTEX” 


Gas Fired Combustion air injected by 
compressed air or supplied 
LADLE DRYERS by centrifugal fan. 
Superior efficiency and economy without pollution of the 
foundry atmosphere. 
For foundries without gas supplies our “‘Newstad’’ Oil Fired 








Ladle Dryers offer similar facilities. 





MODERN FURNACES 
and STOVES LIMITED 


BOOTH STREET, BIRMINGHAM 21. phone: SMEthwick 1591-2 








EVRE 


Aluminium Alloy 


Made at 
WILLOW LANE 
WORKS 


MITCHAM SURREY 
Telephone MITCHAM 2248 


Phosphor Bronze 
Ingots 


Made at 
TANDEM WORKS 
MERTON ABBEY 
LONDON S.W.1I9 
Telephone MITCHAM 2031 


¢ ; Fe SMELTING CO. LTD. 


TANDEM WHITE METALS - TANDEM BEARINGS 
ARIEL & ESCO CHILLCAST PHOSPHOR BRONZE RODS 
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METALLURGIGAL POLISHING 
& LAPPING MACHINES 


SELF-CONTAINED WITH SINGLE & TWIN 

ELECTRIC MOTORS. pool a 
v 

DISCS AND CLOTHS EASILY EARLY DELIVERY 

INTERCHANGED. i 


A BOON AND A TIME-SAVER 
TO THE METALLURGIST. 





GARNHAN 


SONS LIA eee) 


PLANTATION HOUSE - MINCING LANE 
LONDON ECS 


MINCING LANE 8424 
GARNHAM PHONE el. lee), | 


GARNHAM ime), tele), | 


TAILS ON RE AKERS: 
LION WORKS, FOX OAK STREET, FULL DETAILS ON REQUEST TO MAKERS: 


CRADLEY HEATH, STAFFS. E. W. JACKSON & SON LTD. 


Telephone No.: CRADLEY HEATH 69281 
CHESWOLD WORKS 


DONCASTER 

















T. J. BROOKS & CO. (meats) LTD. 


Buyers of Scrap Metals 
ALUMINIUM - BRASS - COPPER - GUNMETAL 
PHOSPHOR BRONZE - MANGANESE BRONZE 
CONDENSER TUBES - OLD PROPELLERS 
SPECIFICATION LEAD - WHITEMETALS 
Vth) 4-am @-¥10) 9-0 10)-04 
een fa BRITISH INDUSTRIAL 

INGOT METALS LTD Works and Offices 


feet: Mone: Calthorpe 13556 CROW LANE, ROMFORD, ESSEX. 


Bay by Ministry of Aircraft 
BOARD LIST Production, Light Metals Contro' Telephone: ROMford 43113 ROMford 40447 Telegrams: Goblons, Romford 


} ENTORES 
FOR EMERY BOBBING | A ITE D 


@ Stronger than glue, 
Easy to apply. 


@ Sets quickly. oO a E > M ETALS 
Jina and RESIDUES 


Doubles output 


per dressing. City Wall House, 14-24 Finsbury Street, 
LONDON, E.C.2. "Phone: MONarch 6050 


- im «GREAT HAMPTON ST BIRMINGHAM 18 LONDON & SHEFFIELD Cables: ENTORES, —" 
Cumin : | Telex No. LONDON 28455 
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Rate: Advertisements set in run-on style 4d. per 
word, minimum 4/-. Semi-displayed announcements 
are charged at 22/6 per inch depth. Box Numbers: 
add 5 words, plus 1/- for registration and forwarding 
replies. ‘‘Copy’’ acceptew at London Office up to 1st 
post on each Friday for the following Friday's issue. 


23 


Trade Discounts: Details upon application to ‘Metal 


. 
Industry,"’ Dorset House, Stamford Street, London, S.E.1, 
Remittances payable to Iliffe & Sons itd. The 
proprietors retain the right to refuse or withdraw 


“‘copy”’ at their discretion and accept no responsibility 


CLASSIFIED ADVERTISEMENTS for matters arising from clerical or printers’ errors 





APPOINTMENTS VACANT 
QTAFFORDSHIRE (YOUNTY (JOUNCIL 
J{PUCATION ({OMMITTEE. 
WEDNESBURY COUNTY COUNCIL 
COLLEGE 


Principal: H. A. McColl, 
B.Sc.(Hons. Met.), F.I.M., A.N.D.T.S., M.1.B.F. 

PPLICATIONS are invited for the following 

posts, duties to commence as soon as possible. 

1. Assistant, Grade “A,” in Production 
Engineering for Workshop Practice to City & 
Guilds Intermediate in Machine Shop 
Engineerin 

2 Assistant, Grade ‘“B,”’ in Production 
Engineering for Machine Shop Engineering and 
Workshop Practice to City & Guilds Final and 
O.N.C. levels. ? 

3. Assistant, Grade “B,” or Lecturer in Metal- 
lurgy. Candidates should possess a University 
Degree or equivalent professional qualification. 
The grading of the post will depend on qualifica- 
tions and experience. 

4. Research Assistants for Metallurgy Depart- 
ment. Candidates should possess a University 
Degree in Metallurgy, Chemistry or Physics, or 
equivalent professional qualification, and will be 
encouraged to undertake original work leading to 
higher qualifications. The posts will be tenable 
for three years. 

QALARIES for posts 1, 2 and 3 in accordance 
with the current Burnham Technical Scale, 
viz 

Assistants, Grade “A,” £475 £25—£900 
lus 5% 

. Assistants, Grade “B,” £650 £25—£1,025 
plus 5%. 

Lecturers, £1,200 x £30—£1,350, plus 5%, 
with additions for degree and training where 
appropriate. 

Research Assistants, £500 x £25—-£550. 
FORMS of application. returnable by 19th 

September. 1959, together witn further par- 
ticulars relating to the appointments, may be 
obtained from the undersigned on receipt of a 
stamped addressed envelope. Candidates should 


state for which post forms are required. 
J. H. P. OXSPRING, 
Director of Education. 


Dept. F.E., 
County Education Offices, 
Stafford. {7841 





WORKS Manager required for Brass and 

Copper Alloys Strip Mill. Applications will 
only be seen by managing director. Box 4620, 
c/o Metal Industry. [7836 


ETALLURGIST required by Manufacturers 
+ of copper-base alloy ingots. Permanent 
executive post. Pension scheme Excellent 
opportunity for suitable applicant. Box 4621, c/o 
Metal Industry. [7837 


PRODUCTION Engineer required for an old- 
establisiied Brass and Copper Tube Mill, 
Birmingham area. Applications are invited from 
quclified Production Engineers around 35 years 
of age who have shop management experience 
covering Work Study, Production Planning and 
Control, Materials Hand:ing and Machine Load- 
ing, and who possess a sound practical knowledge 
of modern non-ferrous tube production. Prospects 
for advancement, pension scheme, etc,. Our staff 
are aware of this vacancy. Reply to Company 
Secretary, Box 4937, c/o Metal Industry, stating 
qualifications, experience end present salary. 
[7838 


CAPACITY AVAILABLE 


SHEET Metal Work, Metal Spinning, Deep 

Drawn Pressings, Stamping Press capacity 
200 tons. Max. draw 15”. Enquiries or speci- 
fications to Wades (Halifax) Ltd., Arden Works, 
Fenton Road, Halifax. {0019 


K 2LLERING ae. ry pwnd Capacity up 

to 8 ft. x 6 ft., 6 ft. 

py BROS. *KNOTTINGLEY) Ltd., 
Foundry, Knottingley, Yorkshire. Tel. 

Knoteingley 2743/4. [0001 





HEAT TREATMENTS 


EAT Treatment. A.D. Approved, all 
wrought and cast Light Alloys. Large sizes 

a speciality. Electro Heat Treatments Ltd., Bull 
Lane, West Bromwich. Phone Wes 0756. [000s 


MACHINERY FOR SALE 


ONLY S.S, and S.C. Triumph Lathe, 
63" x 36” gap bed, motorized, with spare 
chucks and change gears. Machine in fair con- 
dition but requires tnorough overhaul. 
l ONLY Excel No. 3 Sawing and Filing 
Machine; requires overhaul. 
ONLY LC.I, Trichloroethylene Degreaser; 
requires overhaul. 
PLEASE apply for further particulars or per- 
mission to inspect to Box 4652, c/o Metal 
Industry. [7839 


MATERIALS FOR SALE 


OULDS. Advertiser has two Hematite 
Cast Iron Cannon Moulds with parallel 

bore machined 9-25”, length 66”, unused and 
surplus to requirements. Would cu: down on 
request. For further particulars write Box 4223, 
c/o Metal Industry. [7816 


PATENTS 


THE Proprietors of British Patent No. 679705, 
for “improvements in Titanium Alloys,” 
desire to enter into negotiations with a firm or 
firms for the sale of the patent or for the grant 
of licences thereunder. Further particulars may 
be obtained from Marks & Clerk, 57 and 58 
Lincoln’s Inn Fields, London, W.C.2. [7842 


SCRAP METAL (SALE & WANTED) 


B J PERRY & C2: L™: 
Exchange Buildings, Birmingham, 2, 
for Phosphor Bronze Swarf <nd Scrap 
and all Non-ferrous Metals. 
Tel.: Midland 5986-7. (0013 





NICKEL and High Nickel Content Scrap 
wanted. “Nimonics,” “Inconel,” ““Monel,” 
etc. Offer for best prices to Nicholson & Rhodes 
Ltd., Princess St., Sheffield, 4. Phone 27491. (0U11 


TENDERS 


'I.HE Director General, India Store Department, 
Government Building, Bromyard Avenue, 
Acton, London, W.3, imvites tenders for the 


supply of:— 
oe Quantity 
‘lons 
Deep extra deep drawing quality sheets 
48” x 204” x 20 B.G. 
FFORMS of tender may “be obtained from the 
above address on or after the 4th September, 
1959, at a fee of 10s., which is not returnable. 
If payment is made by cheque, it should please 
be made payable to “High Commissioner for 
India.”” Tenderers must send their tender so as 
to reach this Office at latest by 2 p.m. on 
Thursday, 15th October, 1959. Please quote 
reference No. 47/58.DB/RLY.2. {7840 


TIME RECORDERS 
JFrACTORY Time Recorders. Rental Service. 
Phone Hop. 2239. ‘Time Recorder Suppl 
and Maintenance Co. Ltd., 157-159 Borough 
High Street, S.B.1. [0014 


BOOKS 


METALLURGICAL Progress, 2 & 3. One 
of the most time-consuming tasks for the 
more advanced metallurgicad student and research 
worker is “‘searching the literature.” In these 
critical reviews, members of the staff of The 
Royal Technical College, Glasgow, not only 
review the existing work to date, but also discuss 
its relative value, so making their survey infinitely 
more valuable. As in the second series of critical 
reviews, the third volume presents a reasoned 
survey of the current state of research knowledge 
on various aspects of metallurgy. Seven articles 
by leading authorities present the information in 
concise, easily readable form. 6s. post free. 
Series 11, 48. 6d. post free. Obtainable from 
leading booksellers, or direct from Liiffe and Sons 
0g Dorset House, Stamford Street, London, 


GAs Welding and Cutting: A ree Guide 

to the Best Techniques. By C. G. Bainbridge, 
M. — Mech.E., M.Inst.W. A comprehensive text- 

k providing practical information on almost 
oy whole range of available gas welding and 
cutting equipment, methods ee processes. In- 
valuable to the practical welder as well as to 
those responsible for s welding and cutting 
operations involved in "~~ * and repair 
of industrial equipment. Price 15s. net. By post 
16s. Od. From all booksellers or from The Pub- 
lishing Dept., Dorset House, Stamford Street, 
London, S.E.1. 


=. Brazing. By H. R. Brooker 
em a gee B.Sc. Boe.) A.M.LE.E. 

The Ye Fall: len; a study of this subject. Covers 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resist- 
ance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain- 
less steels, beryllium copper, cemented carbides 
and vacuum tube construction. 35s. net from all 
——. By post 36s. 6d. from The Publishing 
Mt ave Dorset House, Stamford Street, London, 


ANDBOOK of Industrial wre @ 

Second Edition. By E. A. Ollard, A.R.C.S., 
F.R.LC., F.1.M., and E. B Smith. Facts, figures 
and formulae for all who design, erect, maintain or 
operate electrodeposition plant, and for laboratory 
workers who deal with plating solutions. Includes 
sections on water and drainage, purification of 
solutions, safety precautions and enlnaes in 
plating shops, and the special problems of costing 
in such shops. 35s. net from all booksellers. 
By post 36s. 5d. from Iliffe & Sons Ltd., Dorset 
House, Stamford Street, London, S.E.1. 


PRODUCTION Engineering: Practical Methods 

of Production Planning and Control. By 
J. S. Murphy, A.LLA. This practical book 
deals with factory organization, each separate 
item or function being discussed in the order in 
which it arises in practice. The book provides 
experienced production engineers with an oppor- 
tunity to compare different methods. Price 
12s. 6d. net. By post 13s. Sd. From all booksellers, 
or from The Publishing De tM» Dorset House, 
Stamford Street, London S. 


ETALS and Alloys. Fifth Edition. This 
book contains approximately 4,600 com- 
positions of non-ferrous alloy. It is mainly a 
list of alloys having definite names, including 
proprietary alloys, and it is indispensable to users 
of non-ferrous metals and alloys in any industry. 
15s. net from all booksellers. By post 16s. from 
lliffe & Sons Ltd., Dorset House, Stamford 
Street, London, S.E.1. 


STEELS in Modern Industry. A Comprehen- 
sive Survey by 29 _ Specialist Contributors. 
General Editor W. E n in 
uide for engineers, designers and draughtsmen; 
it specifies the steels best used in various engin- 
eering applications —— mind the present 
need for economy), de their general and 
i tties and characteristics, and how 
surface finished for anti-corrosive 
Purposes. 42s. net from all 
of” post 43s. 9d. from The Publishing 
Dorset House, Stamford Street, London, 











SHARDAL CASTINGS LTD 


Buyers of Von-l errous Se rap 


LOWER TRINITY STREET, 


Telephone : 1 /¢ asieg Bats 


Vetal 


BIRMINGHAM. 
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THE SPECIALIST ELECTROPLATERS 
OF SMALL WORK IN QUANTITIES 


APPROVED A.1.D. 


ALL 
FINISHES 


FULLY 





























INCREASE 
PRODUCTION 
BY USING 
LATEST 
DESIGN OF 
AUXILIARY 
MACHINERY 








FOR SECTIONS AND COM- 
MUTATOR BARS UP TO 3’ 
WIDE x }{” THICK AT 200 
FEET PER MINUTE. 





“CUTTING OFF” MACHINE 


TWO WAY STRAIGHTENING AND 
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OVER 100 YEARS EXPERIENCE 


NICKEL SILVER 


SHEET STRIP WIRE SECTIONS 


CUPRO-NICKEL 


STRIP WIRE 





SPECIALISATION ENSURES CLOSE CONTROL OF QUALITY 


We Specialise 





Enquiries to:- 


Jones & Rooke (1948) Ltd. 


86-92, NORTHWOOD STREET, BIRMINGHAM 3 
Telephone: CEN 4886/7/8 3 lines 














ELECTRO DEPOSITS LTD. REFINING CO., LTD. 


Manufacturers of , 
Metal S d Residues, wheth 
TINPLATES and ZINC SHEETS. aoe crap an esidues, whether clean or 


BRASSED, COPPERED and NICKEL 
PLATED. Also CHROMIUM PLATED 

Consult Maryland Alloys Ltd. 
GUARANTEED NOT TO STRIP for your requirements of Non-Ferrous Metal 


FLEXIBLE FOR DEEP DRAWING Ingots, whether of commercial or complex 
specifications. 


THE THREADGIL Ly Consult INTERNATIONAL 
| 





etc. 





N B Users of THESE PRODUCTS will save by testing our SAMPLES which 
eB. will be gladly sent on receipt of letter, or ‘phone TIPTON 1151/2. Non-Ferrous Stockholders 
PROMPT deliveries, GUARANTEED WORK and strictly competitive prices. Consult L d 

td. 


RELIANCE WORKS, UNION STREET, TIPTON, STAFFS 


for your requirements of Sheets, Strips, Rods, 
Bars, Sections, in Aluminium and Alloys, Brass, 
etc., whether for immediate or long-term 


Established 1840 requirements. 


Tataguetl Mn, Phoeae teagan” HEAD OFFICE and WORKS 
20/22 SUGAR HOUSE LANE, LONDON, E.15 


JOH NM LEVICK, LTD Tel: MARyland 7771 (5 lines) LONDON TELEX No. 2-3314 


METAL SPINNING WORKS BIRMINGHAM 
M LANCASTER COPPER WORKS, 
Alma Street, ASTON, BIRMINGHA LANCASTER COPPER WORKS, 
Tel: ASTon Cross 1982 P.B.X. 








Patentees and Manufacturers of High-class 
METAL SPINNINGS GLASGOW 
IN ALL METALS 400. GREAT WESTERN RD., GLASGOW, C. 
Patent Specialities in Metallic and Earthenware Sanitary Tel: WEStern 7344 
Appliances, etc., for Railway Carriages, 
Ships’ Cabins, etc. 
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Photographs by kind permission of 
Humber Ltd., Coventry 


A battery of 6 Tilghman’s 
Wheelabrator plants supplied 
to Humber Ltd., Coventry, 
in their new Hardening Shop 
_ oor 


ESTABLISHED 1887 L70 
COMMERCIAL ST-BIRMINGHAM: I: -% 


PHONE MIO 128! PB 


"mbps rtentoge Zi | 


service... 
personal 
attention 


Quick deliveries of Chilled Iron 
Shot, ‘‘Durabrasive’’ Steel Shot, 
‘“‘Blastyte’”’ and crushed Fruit 
Stones. 





